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CERTIFICATION 


Hewlett-Packard Company certifies that this instrument met its published 
specifications at the time of shipment from the factory. Hewlett-Packard 
Company further certifies that its calibration measurements are traceable 
to the United States National Bureau of Standards, to the extent allowed 
by the Bureau's calibration facility, and to the calibration facilities of other 
International Standards Organization members. 


WARRANTY AND ASSISTANCE 


This Hewlett-Packard product is warranted against defects in materials 
and workmanship for a period of one year from the date of shipment. 
Hewlett-Packard will, at its option, repair or replace products which prove 
to be defective during the warranty period provided they are returned 
to Hewlett-Packard, and provided the preventive maintenance procedures 
in this manual are followed. Repairs necessitated by misuse of the product 
are not covered by this warranty. NO OTHER WARRANTIES ARE EX- 
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE 
IMPLIED WARRANTIES OF MERCHANT-ABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT 
LIABLE FOR CONSEQUENTIAL DAMAGES. 


Service contracts or customer assistance agreements are available for 
Hewlett-Packard products. 


For any assistance, contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 
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SERIAL NUMBERS 


This manual applies directly to instruments with serial 
numbers prefixed 1629A. 
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() also applies to instruments with serial numbers pre- 
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about serial numbers, see INSTRUMENTS COVERED 
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SAFETY SUMMARY 


The following general safety precautions must be observed during all phases of operation, service, 
and repair of this instrument. Failure to comply with these precautions or with specific warnings 
elsewhere in this manual violates safety standards of design, manufacture, and intended use of the 
instrument. Hewlett-Packard Company assumes no liability for the customer's failure to comply 
with these requirements. 


GROUND THE INSTRUMENT. 


TO minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical 
ground. The instrument is equipped with a three-conductor ac power cable. The power cable 
must either be plugged into an approved three-contact electrical outlet or used with a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet 
International Electrotechnical Commission (IEC) safety standards. 


DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 


Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 


KEEP AWAY FROM LIVE CIRCUITS. 


Operating personnel must not remove instrument covers. Component replacement and _ internal 
adjustments must be made by qualified maintenance personnel. Do not replace components with 
power cable connected. Under certain conditions, dangerous voltages may exist even with the 
power cable removed. To avoid injuries, always disconnect power and discharge circuits before 
touching them. 


DO NOT SERVICE OR ADJUST ALONE. 


Do not attempt internal service or adjustment unless another person, capable of rendering first aid 
and resuscitation. is present. 


DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 


Because of the danger of introducing additional hazards, do not install substitute parts or perform 
any unauthorized modification to the instrument. Return the instrument to a Hewlett-Packard 
Sales and Service Office for service and repair to ensure that safety features are maintained. 


DANGEROUS PROCEDURE WARNINGS. 


Warnings. such as the example below, precede potentially dangerous procedures throughout this 
manual. Instructions contained in the warnings must be followed. 


WARNING 


Dangerous voltages, capable of causing death, are present in this instrument. 
Use extreme caution when handling, testing, and adjusting. 
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General Information 


SECTION | 


GENERAL INFORMATION 


1-1. INTRODUCTION. 


1-2. This Operating and Service Manual contains in- 
formation required to install, operate, test, adjust, and 
service the Hewlett-Packard Model 1607A Logic State 
Analyzer (figure 1-1). 


1-3. This section of the manual provides brief de- 
scriptive information on the instrument, accessories, 
and manual. Instrument specifications are listed in 
table 1-1. These specifications are the performance 
standards or limits against which the instrument is 
tested. 


1-4. On the title page of this manual, below the 
manual part number, is a “Microfiche” part number. 
This number can be used to order 4-by 6-inch microfilm 
transparencies of the manual. The microfiche package 
also includes the latest Manual Changes supplement. 


1-5. DESCRIPTION. 


1-6. The Model 1607A Logic State Analyzer is de- 
signed to aid in the analysis of digital systems that 
depend on sequences of logic states to control their 
operation. The Model 1607A provides horizontal, 
vertical and Z-axis signals that, when connected to the 
external horizontal, vertical and Z-axis inputs of an 
oscilloscope, convert the oscilloscope into a 16-channel 
logic state analyzer. The Model 1607A has vernier 
size and position controls with sufficient range to 
make interfacing possible with almost any display or 
oscilloscope. Display parameters required for inter- 
facing with a Model 1607A are listed in table 1-1. 


1-7. The Model 1607A can be operated with a Model 
1600A Logic State Analyzer to form a 32-channel 
logic analyzer. The combined instruments permit 
analysis of machines using 32-bit word formats or 
dual-clock machines. 


1-8. Data is synchronously loaded into the Model 
1607A by the transition of the clock input corre- 
sponding to the clock slope selected. The Model 1607A 
will accept any convenient clock signal, such as a 
handshake signal on a data bus or other strobe or 
command lines, up to a 20-MHz rate. The Model 1607A 
has both a fixed TTL threshold and variable threshold 
selection, giving the Model 1607A the capability of 
interfacing with most logic families. 


1-9. The Model 1607A provides a functional display 
of ones and zeros in tabular format of logic states at 
up to 16 variables in a digital system. Tabular data is 


displayed in a 16-word table of 16-bit words. A preset 
trigger word set on front-panel switches controls the 
reference of the sixteen-word display window to the 
input data stream. Depending on the sample mode 
selected, the display starts at the trigger word, ends 
at the trigger word (negative-time data capture), or 
is delayed up to 99 999 qualified input clock pulses 
after the trigger word. 


1-10. During repetitive operation, the display is pe- 
riodically updated by incoming data. To monitor in- 
frequent or one-time-only events, the display can be 
set to a single-shot mode (SGL). In this mode, gathered 
data is retained and displayed until manually reset. 


1-11. The Model 1607A has two qualifier channels 
that can function in either a trigger-qualified mode 
(TRIG) or a display-qualified mode (DSPLY). Trigger 
qualification allows the two qualifier channels to be 
used as additional undisplayed data channels, provid- 
ing an 18-bit trigger word. Display qualification allows 
selective viewing of data by storing and displaying 
only those data words that occur on clock edges when 
qualifier conditions are true. 
1-12. Other features of the Model 1607A include: 

a. a trigger-arming circuit that increases trig- 
gering capability; 


b. a partial-display mode to permit data to be 
displayed as it is single-stepped into the Model 1607A; 


c. arrangement of the displayed words in bytes 
of three bits each (octal format) or in bytes of four 
bits each (hexadecimal or BCD format); 


d. intensification of the trigger word; 


e. the capability of blanking unrequired columns 
of bits, starting with the leftmost column; 


f. two front-panel trigger outputs; one generated 
when the selected trigger word is detected, and the 
other generated when the delay is complete. 


1-13. ACCESSORIES SUPPLIED. One Model 10230C 
Clock Probe and three Model 10231C Six Bit Data 
probes are supplied with the Model 1607A. The Model 
10230C and Model 10231C are active probes providing 
compatible TTL (transistor-transistor logic) clock and 
data signals to the Model 1607A. Probe operating 
power is supplied by the Model 1607A. The probes 
connect to the Model 1607A front panel by means of 
17-pin miniature snap-in connectors. Refer to the 
operating and service literature supplied with these 
probes for more detailed information. 
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1-14. ACCESSORIES AVAILABLE. A six-inch trigger 
interface cable (HP Model 10236A) and an 12-inch 
I/O interface cable (HP Model 10237A) are available 
for use with the Model 1607A. These cables are re- 
quired to interface the Model 1607A with a Model 
1600A in the bus mode. 


1-15. OPTIONS. 


1-16. Standard options are modifications installed on 
HP instruments at the factory and are available on 
request. The following option extends the usefulness 
of Model 1607A: 


OPTION 580. The standard Model 1607A meets the 
requirements of CSA standards. This option adds two 


Table 1-1. 


CLOCK AND DATA INPUTS 


REPETITION RATE: 0 to 20 MHz. 

INPUT RC: 40 kO +38 kO shunted by <14 pF. 

INPUT BIAS CURRENT: <30 yA. 

INPUT THRESHOLD: TTL, fixed at approx +1.5 V; 
variable, +10 Vdc. 

MAXIMUM INPUT 
Level: —15 to +15 Vdc. 
Swing: 15 V peak from threshold. 

MINIMUM INPUT 

Swing: 0.5 V pk-pk +5% of threshold voltage. 

Clock Pulse Width: 20 ns at threshold. 

Data Pulse Width: 25 ns at threshold. 

Data Setup Time: time data must be present 
prior to clock transition, 20 ns. 

Hold Time: time data must be present after clock 
transition, 0 ns. 


PATTERN AND DELAYED TRIGGER OUT- 
PUTS 


HIGH: 22 V into 500 (line driver interface). 
LOW: <0.4 V into 500 (line driver interface). 
PULSE DURATION 
Delayed Trigger: approx 25 ns (RZ format) at 
1 V level. 
Pattern Trigger: approx 25 ns in RZ format at 
1 V level with delay set to zero or off. With 
delay on and not set to zero, pattern trigger 
output starts on receipt of a pattern trigger 
signal and ends when the delay ends. 


X, Y, AND Z AXES OUTPUTS 


X-AXIS: <0.6 V to >6 Vp-p, +8 V max into 7100 
kilohms. 

Y-AXIS: <0.6 V to >6 Vp-p, +8 V max into 7100 
kilohms. 

Z-AXIS: 0 to 10 V p-p into 21 kilohm. 
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labels to the unit to acknowledge this fact. Add HP 
Part No. 5955-0123, LABEL, OPTION 580; and HP 
Part No. 7120-4835, LABEL, CSA CERTIFICATION. 


1-17. INSTRUMENTS COVERED BY MANUAL. 
1-18. Attached to the instrument is a serial number 
plate. The serial number is in the form: 0000A00000. 
It is in two parts; the first four digits and the letter 
are the serial prefix and the last five digits are the 
suffix. The prefix is the same for all identical in- 
struments; it changes only when a change is made to 
the instrument. The suffix however, is assigned se- 
quentially and is different for each instrument. The 
contents of this manual apply to instruments with the 
serial number prefix(es) listed under SERIAL 
NUMBERS on the title page. 


Specifications 


TRIGGER ARM INPUT 


IMPEDANCE: 500. 
LEVEL: low state, 0 V to <0.4 V; high state, 2 V to 
<5 V. 
PULSE WIDTH: 15 ns minimum at 1.5 V level. 
ARMING CONDITIONS: if the arming pulse posi- 
tive edge occurs <45 ns after a clock, triggering 
occurs on the same clock cycle that it is armed. 
If the arming pulse positive edge occurs >75 ns 
after a clock, triggering occurs on the next clock 
cycle. 


75 ns 45 ns 
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DISPLAY INTERFACE REQUIREMENTS 


The 1607A interfaces with any oscilloscope or 
display with the following input parameters. 


X AND Y INPUTS: 0.1 to 1 V/div deflection factors; 
de coupled input; and >500 kHz bandwidth. 

Z-AXIS INPUT: dc coupled with positive blanking; 
full blanking must occur with <10 V input at 
10 mA. 


GENERAL 


DISPLAY TIME: variable from <50 ms to >5 s. 

POWER REQUIREMENTS: 100, 120, 220 or 240 
Vac +5, —10%; 48 to 440 Hz, maximum power 

120 VA (nominal 88 VA). 
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Model 1607A 


General Information 


Table 1-1. Specifications (Cont'd) 


DIMENSIONS: see outline drawings. 

WEIGHT: net 5.95 kg (13 1/8 lb); shipping, 7.77 
kg (17 1/8 lb.) 

OPERATING ENVIRONMENT 
Temperature: 0°C to +55°C. 


NOTES 

1. Dimensions are for general 
information only. If di- 
mensions are required for 
building special enclosures, 
contact your HP Field 
Engineer. 


Dimensions are in millimeters 
and (inches) 


460.4 (18 1/8) 


ane 14.3 (16 5/16) 


1-19. An instrument manufactured after the printing 
of this manual may have a serial number prefix that 
is not listed on the title page. This unlisted serial 
number prefix indicates the instrument is different 
from those described in this manual. The manual for 
this newer instrument is accompanied by a yellow 
Manual Changes supplement. This supplement con- 
tains “change information” that explains how to adapt 
the manual to the newer instrument. 


1-20. In addition to change information, the supple- 
ment may contain information for correcting errors in 


Humidity: to 95% at 40°C. 

Altitude: to 4600 m (14 000 ft). 

Vibration: vibrated in three planes for 15 min. 
each with 0.254 mm (0.010 in.) excursion, 
10 to 55 Hz. 


279.4 (11) 


ToT 28.6 (1 1/8) 


284.1 (11-3/16) 


the manual. To keep this manual as current and ac- 
curate as possible, Hewlett-Packard recommends that 
you periodically request the latest Manual Changes 
supplement. The supplement for this manual is identi- 
fied with the manual print data and part number, both 
of which appear on the manual title page. Compli- 
mentary copies of the supplement are available from 
Hewlett-Packard. 


1-21. For information concerning a serial number 
prefix that is not listed on the title page or in the 
Manual Changes supplement, contact your nearest 
Hewlett-Packard office. 
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Installation 


SECTION II 


INSTALLATION 


2-1. INTRODUCTION. 


2-2. This section contains instructions for perfor- 
ming an initial inspection of the Model 1607A. 
Installation procedures and precautions are _pre- 
sented in step-by-step order. The procedures for 
making a claim for warranty repairs and for re- 
packing the instrument for shipment are also de- 
scribed in this section. 


2-3. INITIAL INSPECTION. 


2-4. The instrument was inspected mechanically 
and electrically before shipment. Upon receipt, 
inspect it for damage that may have occurred in 
transit. Check for broken knobs, bent or broken 
connectors, and dents or scratches. If damage is 
found, refer to the claims paragraph in this section. 
Retain the packing material for possible future use. 


2-5. Check the operation of the _ instrument 
immediately after receipt. Refer to Section III for 
the operator’s checks and adjustments. The opera- 
tor’s check will determine whether or not the 
instrument is operating properly. If the instrument 
does not operate properly, refer to the claims 
paragraph in this section. 


2-6. PREPARATION FOR USE. 


WARNING 


Read the Safety Summary at the front 
of this manual before installing or 
operating the instrument. 


2-7. POWER REQUIREMENTS. The instrument re- 
quires a source of 100, 120, 220, or 240 volts ac 
+5%, —10%, single-phase, 48 to 440 Hz that can deliver 
approximately 120 volt-amperes. The instrument 
is normally shipped from the factory to operate 
from a 120-volt ac power source. The LINE SELEC- 
TOR slide switches on the rear panel select either 
100-, 120-, 220-, or 240-volt operation. To check or 
change the position of the LINE SELECTOR 
switches, see figure 2-1 and proceed as follows: 


a. Turn off instrument power and remove 
power cord from rear-panel connector. 


b. For 100- or 120-volt operation, set LINE 
SELECTOR switches to 100 V or 120 V and install 
l-ampere, time-delay fuse for F 1. 


cm LINE 


> 
io) 
x 
os) 


220V 


LINE SELECTOR 
1607A-017 


Figure 2-1. Line Voltage Selection 


c. For 220- or 240-volt operation, set LINE 
SELECTOR switches to 220 V or 240 V and install 
500-mA, time-delay fuse for F1. 


d. Connect proper power cable (refer to para- 
graph 2-8). 


2-8. THREE-CONDUCTOR POWER CABLE. This in- 
strument is equipped with a three-conductor power cable 
that, when connected to an appropriate receptacle, 
grounds the instrument through the offset pin. The 
power cable required depends on the ac input voltage, 
and the country in which the instrument is to be used. 
Figure 2-2 illustrates the standard power receptacle 
(wall outlet) configurations that are used throughout 
the United States and in other countries. The HP part 
number shown adjacent to each receptacle drawing is 
the part number for a power cable equipped with a 
mating plug for that receptacle. If the appropriate 
power cable is not included with the instrument, 
notify the nearest Hewlett-Packard Sales/Service 
Office and a replacement cable will be provided. 


8120-0696 8120-1692 


8120-1703 8120-2296 


8120-1521 
1607A-069-10-76 


Figure 2-2. Power Receptacles 


Installation 


2-9. INSTRUMENT COOLING. The instrument is 
adequately cooled by normal air circulation. Install 
the Model 1607A in a location that provides at least 
1.5 inches of clearance at the rear and one-inch 
clearance on both sides of the cabinet. 


2-10. CLAIMS. 


9-11. The warranty statement applicable to this 
instrument is printed inside the front cover of this 
manual. If physical damage is found or if operation is 
not as specified when the instrument is received, 
notify the carrier and nearest HP Sales/Service Office 
immediately (refer to the list in back of this manual 
for addresses). The HP Sales/Service Office will 


tc 
iw 


Model 1607A 


arrange for repair or replacement without waiting 
for settlement of the claim with the carrier. 


2-12. REPACKING FOR SHIPMENT. 


2-13. If the Model 1607A is to be shipped to an HP 
Sales/Service Office for service or repair, attach a tag 
showing owner (with address), complete instrument 
serial number, and a description of the service re- 
quired. 


2-14. Use the original shipping carton and packing 
material. If the original packing material is not 
available, the HP Sales/Service Office will provide 
information and recommendations on materials to be 
used. 
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Operation 


SECTION III 


OPERATION 


3-1. INTRODUCTION. 


3-2. This section contains an explanation of the 
Model 1607A operating controls, modes of operation, 
operator’s checks and adjustments, and operating 
instructions for most applications. 


NOTE 


Paragraph 3-38 provides a detailed turn- 
on procedure for the Model 1607A. 


3-3. CONTROLS AND CONNECTORS. 


3-4. Figure 3-1 shows the Model 1607A front and 
rear panels and provides functional descriptions of 
operating controls, connectors, and indicators. 


3-5. CLOCK, DATA, AND QUALIFIER IN- 
PUTS. 


3-6. Clock, data and qualifier inputs to the Model 
1607A are supplied by monitor probes which connect 
to the front-panel clock and data input connectors. 
Each monitor probe comprises connecting devices 
and buffer amplifier-comparators. Input threshold 
levels for the buffer amplifier-comparators are sup- 
plied by the Model 1607A. One clock probe and three 
six-channel data probes are required to operate the 
Model 1607A. Refer to the operating and service 
literature supplied with the probes for further infor- 
mation. 


3-7. TRIGGERING REQUIREMENTS. 


3-8. Triggering requirements for the Model 1607A 
are satisified when the input data word in sync with 
a qualified CLOCK INPUT pulse matches the TRIG- 
GER WORD switch setting, and trigger arming and 
trigger bus conditions are met. The TRIGGER WORD 
switches are set to HI to recognize a positive logic 
state, LO to recognize a negative logic state, or to OFF 
for non-required or don’t care input channels. Once 
triggering requirements are met, the Model 1607A 
will display 16 sequential words of input data in one 
of several modes. 


3-9. SAMPLE MODES. 


3-10. In the repetitive (REPET) sampling mode, dis- 
played data is periodically updated approximately 


every 50 milliseconds to five seconds depending on 
the setting of the DISPLAY TIME control. In the 
single-shot (SINGLE) sampling mode new data is not 
displayed until the RESET button is pushed. Then 
one 16-word data block is displayed until RESET is 
pushed again. 


NOTE 


The intensified word may not necessarily 
be the trigger word if the START DSPL, 
END DSPL, or DELAY switch settings are 
changed after data acquisition in the 
single-sample mode. 


3-11. TRIGGER MODES. 


3-12. START DISPLAY. In START DSPL with 
DELAY set to zero, the triggering word (the input 
data word matching the TRIGGER WORD settings) 
is positioned at the top of the display with the next 
15 input data words positioned in order below the 
triggering word. 


3-13. END DISPLAY. In END DSPL with DELAY 
set to zero, the 15 input data words preceding the 
triggering word are displayed in order from the top 
of the display with the triggering word positioned at 
the bottom. 


3-14. DELAY. With DELAY ON/OFF in the ON posi- 
tion any 16-word data block from 0 to 99 999 quali- 
fied input clock pulses following the triggering word 
can be selected for display. In START DSPL, the 
DELAY sets the number of qualified clock pulses the 
first displayed word is delayed from the trigger word. 
In END DSPL, DELAY sets the number of qualified 
clock pulses the last displayed word is delayed from 
the trigger word. In either mode, DELAY sets the 
number of qualified clock pulses the DELAYED TRIG 
OUT pulse is delayed from the trigger word. Setting 
DELAY ON/OFF to OFF is equivalent to setting 
all DELAY thumbwheels to zero. 


3-15. NORM/ARM. In NORM position, a trigger is 
produced anytime the Model 1607A trigger word and 
qualifier conditions are met. In the ARM position, 
the Model 1607A trigger generator cannot produce a 
trigger pulse until it has been armed by a positive- 
going transition on the TRIG ARM input. NORM/ 
ARM permits selection of a trigger point that is de- 
pendent upon previously specified conditions (sequen- 
tial triggering). EXAMPLE: The TRIG ARM input 


3-1 


Operation 
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3-2 
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1, 4 
INIPITS 15-12 


1607A LOCJC STATE ANALYZER 
HEWLETT PARSKARD 


INPUTS/OUTPUTS 
CLOCK INPUT. Clocking signal input connector. 


Q1, Q0, INPUTS 15-12; DATA INPUTS 11-16; 
DATA INPUTS 5-0. Monitored-data input con- 
nectors. Each connector supplies six parallel data 
channels. 


PATTERN TRIG OUT. Output connector for 
trigger pulse generated when the input data 
meets triggering requirements. The trigger pulse 
remains high until the delay generator produces 
a pulse on DELAYED TRIG OUT. 


DELAYED TRIG OUT. Output connector for trig- 
ger pulse delayed from PATTERN TRIG OUT 
by the number of display qualified clock pulses 
selected by DELAY. 


TRIG ARM IN. Input connector for trigger recog- 
nition arming signal. 


TRIG BUS. Connector for trigger bus signal. 
Connect TRIG BUS to TRIG BUS on a Model 
1600A only. 


1/O PORT. Connector for bidirectional data and 
control signal interface cable between the Model 
1607A and a Model 1600A. 


LOGIC PROBE. +5 V power connector for use 
with logic probes requiring less than 100 mA. 


HORIZ. Connector for horizontal output signal. 
Connect to external horizontal input of oscillo- 
scope or display. 
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TRIG 
BUS 


DELAYED 
TRIG OUT 


TRIGGER MODE 


4 OFF START END 4 NORM LOCAL OFF4 
« ON ODSPL DSPL 4 ARM BUS WORD + 


Doo OOo 


TRIGGER WORD 


DATA 
INPUTS 5-0 TRIG 
ARM IN 


22 


1607A-068-10-76 


VERT. Connector for vertical output signal. Con- 
nect to vertical input of oscilloscope or display. 


Z-AXIS. Connector for Z-axis blanking signal. 
Connect to Z-axis input of oscilloscope or display. 


INDICATORS 


NO ARM. Indicator light showing when the Model 
1607A has remained unarmed for more than 
approximately 0.1 second. 


NO CLOCK. Indicator light showing that the Model 
1607A has not received a clock for more than 
approximately 0.1 second. 


NO QUAL. Indicator light showing that the Model 
1607A has not received a display qualifier for more 
than approximately 0.1 second. NO QUAL is dis- 
abled when the qualifier DSPLY/TRIG push- 
button is set to TRIG or the NO CLOCK light is 


on. 


NO TRIG. Indicator light showing that the 
Model 1607A has not received a trigger for more 
than approximately 0.1 second. NO TRIG is 
disabled if NO ARM, NO CLOCK or NO QUAL 


are lit. 


DATA HELD. Indicator light showing that the 
Model 1607A data has been displayed for more 
than approximately 0.3 second without being 
updated. 


DISPLAY 


17. DISPLAY TIME. Control to adjust the length 


of time a display is retained on the CRT before 
being updated in the REPET mode. 


Figure 3-1. Front- and Rear-panel Controls, Connectors and Indicators 


fal 


al hal 


Va 


a 


7 


wi 


| 


ww 


i > 
. ‘ ait b ; 
j pe | ses jf fee Spee peel ee ae pee ore ae CS 


i fa wd a 


oy fa fa a 


) 


! 


ee |" 


‘ays 


Vs 


uy 


hale 


Va 
i 


oy 


n\n 


18. 


20. 


21. 


22. 


23. 


24. 


25. 


Model 1607A 


LINE SELECT 


1OOW/120V/220V/240V-19")* 10%) ( 


40-440Hz 120) 


COLUMN BLANKING. Control 
unused columns. 


for blanking 
Blanking begins with the 
most significant bit and the least significant 
bit cannot be blanked. 


LOGIC POS/NEG. Matches sense of displayed 
characters to desired logic polarity. POS for 
positive logic (the most positive level is a 1), 
or NEG for negative logic (the most negative 
level is a 1). 


BYTE 4 BIT/3 BIT. 4 BIT groups the 16-bit word 
format into bytes of 4 bits each. 3 BIT groups 
the 16-bit word format into bytes of 3 bits each 
with the MSB left over. 


Z-AXIS ON/OFF. Control for turning Z-axis 
modulation on or off. OFF position turns off 
Z-axis modulation. 


Z-AXIS. Screwdriver adjustment for setting 
level of Z-axis modulation signal for proper 
interface with an oscilloscope. 


HORIZ SIZE. Screwdriver adjustment for setting 
the horizontal size of the 16-word display on the 
oscilloscope CRT. 


HORIZ POSN. Screwdriver adjustment for setting 
the horizontal position of the 16-word display on 
the oscilloscope CRT. 


VERT SIZE. Screwdriver adjustment for setting 
the vertical size of the 16-word display on the 
oscilloscope CRT. 


26. 


27. 


28. 


29. 


1607A-018 


VERT POSN. Screwdriver adjustment for setting 
the vertical position of the 16-word display on the 
oscilloscope CRT. 


SAMPLE MODE 


REPET/SINGLE. 
a. REPET. With REPET (repetitive) selected, 
displayed data is updated every 50 ms 


to five seconds, depending on the setting of 
DISPLAY TIME. 


b. SINGLE. In SINGLE, data is acquired 
once each time RESET is pressed. The 
acquired data is displayed until RESET 
is pressed again. 


RESET. RESET causes the Model 1607A to 
return immediately to the beginning of a data 
acquisition cycle. 


TRIGGER MODE 


DELAY. IN START DSPL, DELAY sets the 
number of display-qualified clock pulses the first 
displayed word is delayed from the trigger word. 
In END DSPL, DELAY sets the number of display- 
qualified clock pulses the last displayed word is 
delayed from the trigger word. In either mode, 
DELAY sets the number of display-qualified 
clock pulses DELAYED TRIG OUT is delayed 
from the trigger word. 
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Sea AEE FAGRARD 


LINE SELECT 


100V/120V/220V/240V-13%2+ 10". ¢ 


4B-440Hz 120) MAX 


COLUMN BLANKING. Control for blanking 
unused columns. Blanking begins with the 
most significant bit and the least significant 
bit cannot be blanked. 


LOGIC POS/NEG. Matches sense of displayed 
characters to desired logic polarity. POS for 
positive logic (the most positive level is a 1), 
or NEG for negative logic (the most negative 
level is a 1). 


BYTE 4 BIT/3 BIT. 4 BIT groups the 16-bit word 
format into bytes of 4 bits each. 3 BIT groups 
the 16-bit word format into bytes of 3 bits each 
with the MSB left over. 


Z-AXIS ON/OFF. Control for turning Z-axis 
modulation on or off. OFF position turns off 
Z-axis modulation. 


Z-AXIS. Screwdriver adjustment for setting 
level of Z-axis modulation signal for proper 
interface with an oscilloscope. 


HORIZ SIZE. Screwdriver adjustment for setting 
the horizontal size of the 16-word display on the 
oscilloscope CRT. : 


HORIZ POSN. Screwdriver adjustment for setting 
the horizontal position of the 16-word display on 
the oscilloscope CRT. 


VERT SIZE. Screwdriver adjustment for setting 
the vertical size of the 16-word display on the 
oscilloscope CRT. 


OUTPUTS 


26. VERT POSN. Screwdriver adjustment for setting 


the vertical position of the 16-word display on the 
oscilloscope CRT. 


SAMPLE MODE 


27. REPET/SINGLE. 


a. REPET. With REPET (repetitive) selected, 
displayed data is updated every 50 ms 
to five seconds, depending on the setting of 
DISPLAY TIME. 


b. SINGLE. In SINGLE, data is acquired 
once each time RESET is pressed. The 
acquired data is displayed until RESET 
is pressed again. 


28. RESET. RESET causes the Model 1607A to 


return immediately to the beginning of a data 
acquisition cycle. 


TRIGGER MODE 


29. DELAY. IN START DSPL, DELAY sets the 


number of display-qualified clock pulses the first 
displayed word is delayed from the trigger word. 
In END DSPL, DELAY sets the number of display- 
qualified clock pulses the last displayed word is 
delayed from the trigger word. In either mode, 
DELAY sets the number of display-qualified 
clock pulses DELAYED TRIG OUT is delayed 
from the trigger word. 


30. 


31. 


32. 


33. 


34, 


35. 


36. 


37. 


38. 


y ON/OFF. Turns the delay generator on 
Eee The OFF position has the same effect 
as setting all DELAY thumbwheels to zero. 


i d 

RT DSPL. When selected, the trigger wor 

ae first (top) displayed word and the next 

15 qualified input clocks enter the remaining 
15 displayed words in memory (DELAY off). 


END DSPL. When selected, trigger word is last 
(bottom) word displayed with preceding 15 quali- 
fied words displayed above. 


NORM/ARM. In ARM position, the trigger 
recognition circuit cannot produce a trigger 
until it has been armed by a positive-going 
transition on the TRIG ARM input. In NORM 
position, a trigger is produced any time trigger 
word and qualifier conditions are met. 


LOCAL/BUS. In LOCAL position the Model 
1607A will trigger whenever the incoming data 
meets the Model 1607A local triggering require- 
ments, regardless of the status of other instru- 
ments on the trigger bus. In BUS position, a trig- 
ger is generated only when the incoming data 
on both bussed instruments match the settings 
of their combined TRIGGER WORD switches. 
When trigger bus cable is disconnected, Model 
1607A functions in local mode regardless of 
switch setting. 


OFF/WORD. The OFF position (out) disables the 
16 TRIGGER WORD switches (equivalent to 
placing all TRIGGER WORD switches in the off 


position). OFF/WORD has no effect on qualifier 
channels. 


TRIGGER WORD. Control switches for selecting 
trigger word. OFF is a "don’t care” position. 


QUALIFIER 


DSPLY/TRIG. 
a. 


DSPLY. Prohibits Model 1607A from dis- 
Playing data or generating a trigger unless 
the conditions set by QO and Q1 are true 
when the clock edge occurs. 
TRIG. Prohibits the Model 1607A from 
S8enerating a trigger unless the conditions 
ae by QO and Q1 are true. TRIG extends 
RIGGER WORD to 18 bits. 


a Control switches for setting the pattern 
© qualifier bits must match for data to be 


dumlayed or a trigger to be generated. OFF is 
on't care” position. 


Front- and Rear-panel Controls, Conn 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


Operation 


THRESHOLD 


THLD TTL/VAR. 
a. 


TUE, Sets in 
put threshold of 
data probes to +1.5 V. old of the clock and 


b. VES Allows input threshold of the clock and 
: ae Probes to be varied from —10 V to 


SET. Screwdriver adjustment for adjusting 


the be j 
fe on ‘ input threshold voltage over a range 


ae Test point for monitoring SET threshold 
el. 


CLOCK. Pushbutton selection of clock transition 
used to clock data into Model 1607A. Out position 
selects positive-going transition and in position 
selects negative-going transition. 


POWER 
LINE. Model 1607A line power switch. 


Line Lamp. Lights when the instrument is on. 


LINE SELECTOR. Slide switches for selecting 
100, 120, 220, or 240 Vac line operation. 


Power Input. Power cable connector. 


FUSE. 1 A time-delay fuse for 100- or 120-Vac 
operation, 500 mA time-delay fuse for 220- or 
240-Vac operation. 


Figure 3-1. 
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Operation 


could be the PATTERN TRIG OUT or DELAYED TRIG 
OUT pulse from another Model 1607A or a Model 
1600A. 


3-16. LOCAL/BUS. In the LOCAL position, the Model 
1607A will trigger whenever the incoming data meets 
Model 1607A triggering requirements. In the BUS 
position, a trigger is generated only when the in- 
coming data on both instruments connected to the 
trigger bus match the settings of their respective TRIG- 
GER WORD switches. This feature allows two instru- 
ments to be bussed together to form up to a 32-bit- 
wide trigger (36-bits wide with TRIG qualification 
selected) enabling larger word-sized machines to be 
analyzed. 


3-17. QUALIFIER MODES. 


3-18. Display qualification prohibits the Model 1607A 
from recognizing any clock input unless the con- 
ditions set by QO and Q1 are true. On bus structures 
where data is being multiplexed such as in computers 
or microprocessors, display qualification permits 
selective viewing of data by ignoring unqualified clock 
edges. Trigger qualification prohibits the Model 1607A 
from generating a trigger unless the conditions. set 
by QO and Q] are true. With trigger qualification, QO 
and Q1 become two additional undisplayed channels, 
i.e., the trigger word becomes 18-bits wide. 


3-19. When the DSPLY/TRIG switch is set to DSPLY, 
the Model 1607A will display only that data that is 
properly qualified when a clock occurs. When TRIG 
is selected, the instrument triggers on an 18-bit trig- 
ger word. 


3-20. PARTIAL DISPLAYS. 


3-21. In the partial display mode, the Model 1607A 
displays data words on the CRT one word at a time 
as they are received, not waiting until a complete 
16-word data block is in memory. The Model 1607A 
will go into a partial display mode anytime the 
qualified clock rate is less than approximately 30 Hz. 
A slow qualified clock rate can be either a low-fre- 
quency clock or a high-frequency clock qualified in- 
frequently. 


3-22. In START DSPL, the CRT is blanked until the 
trigger word is found. The trigger word is then dis- 
played and the following words are added to the 
display with subsequent clocks. In END DSPL, data 
words are displayed one word at a time as clocks 
are detected. After 16 words are displayed, each ad- 
ditional clock shifts the display up one word until the 
trigger word is displayed. The trigger word is intensi- 
fied and held for the length of time set by DISPLAY 
TIME. 
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3-23. PATTERN TRIG 
TRIG OUT. 


OUT/DELAYED 


3-24. PATTERN TRIG OUT and DELAYED TRIG 
OUT provide 50-ohm compatible trigger outputs. 
PATTERN TRIG OUT provides a pulse when the 
Model 1607A input data meets triggering requirements. 
The PATTERN TRIG OUT pulse remains high until 
the delay generator produces a pulse on DELAYED 
TRIG OUT. DELAYED TRIG OUT is delayed from 
PATTERN TRIG OUT by the number of display- 
qualified clock pulses selected by the DELAY thumb- 
wheels. With DELAY set to zero, PATTERN TRIG 
OUT provides a RZ pulse approximately 25 ns wide. 


3-25. DISPLAY FEATURES. 


3-26. The following controls enable the Model 1607A 
operator to select the most usable display for his 
application. 


3-27. DISPLAY TIME. The DISPLAY TIME control 
determines the length of time a given 16-word data 
block is displayed on the CRT before being updated 
by new input data. The time between data block up- 
dates can be set from approximately 50 milliseconds 
(fully ccw) to approximately five seconds (full cw). 
DISPLAY TIME is used to reduce display flicker at low 
data acquisition rates. 


3-28. COLUMN BLANKING. The COLUMN BLANK- 
ING control is used to eliminate unused vertical 
columns on the display. Blanking begins with the most 
significant bit column. The least significant bit cannot 
be blanked. EXAMPLE: When monitoring a series 
of eight-bit data words, the eight unused vertical 
columns can be removed from the CRT display by 
adjustment of COLUMN BLANKING. 


3-29. LOGIC NEG/POS. The POS position (out) 
causes the most-positive input voltage level to be 
displayed as a one, and the most-negative level to be 
displyed as a zero. In NEG (in position), the most 
negative input level is displayed as a one, and the most 
positive level is displayed as a zero. 


3-30. BYTE 4 BIT/3 BIT. In the 4 BIT (BCD or 
hexadecimal format) position (out) display data is 
arranged into four-bit bytes. In the 3 BIT (octal format) 
position (in) display data is arranged into three-bit 
bytes. 


3-31. BUS OPERATION. 


NOTE 


A Model 10236A Trigger Interface Cable 
and a Model 10237A I/O Interface Cable 
are required to bus the Model 1607A with 
a Model 1600A Logic State Analyzer. 
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3-32. There are two buses in the Model 1600A and 
Model 1607A. The Trigger Bus (TRIG BUS) is used to 
expand triggering capability and the I/O bus (I/O 
PORT) is used to transfer and control display infor- 
mation. 


3-33. TRIGGER BUS. The trigger bus permits the 
Model 1607A and a Model 1600A to be connected to- 
gether to form a 32 bit trigger word. Trigger-bus 
operation is controlled by the LOCAL/BUS switch. 
In LOCAL position, the instrument will trigger when- 
ever the monitored data meets the instrument's local 
triggering requirements, regardless of the status of 
the other instrument on the bus. With LOCAL/BUS 
set to BUS, the instrument will generate a trigger 
only when the data monitored by both bused instru- 
ments is in agreement with their composite trigger 
word. 


3-34. 1/0 BUS. Whenever the Model 1607A and 
Model 1600A are connected together with the I/O 
interface cable, they automatically go into I/O bus 
operation. In I/O bus operation, the combined instru- 
ments perform as a 32-bit logic state analyzer with 
table A data provided by the Model 1600A and table 
B provided by the Model 1607A. STORE A-B is dis- 
abled in I/O bus operation. 


8-35. With the I/O bus connected, the combined 
instruments can be operated with either a single clock 
or two independent clocks. Using a single clock, the 
Model 1600A can display one table of sixteen 32-bit 
words or two tables of sixteen 16-bit words each. 
Thirty-two sequential 16-bit words can be displayed 
by setting LOCAL/BUS on both instruments to 
LOCAL and triggering the Model 1607A on the word 
occuring 16 clock pulses after the Model 1600A trig- 
ger word. With dual-clock operation, “handshake” 
operations between two independent machines can 
be observed on the same display with 16 channels 
devoted to each machine and independent clocks for 
each machine. 


3-36. Model 1607A controls and indicators function in 
the same manner in I/O bus operation as they do when 
the Model 1607A operated separately with the fol- 
lowing exception: The Model 1600A DISPLAY TIME 
controls both instruments in the bus mode. As shipped 
from the factory, the Model 1607A can be manually 
reset from the Model 1607A RESET button only. If 
it is desirable to control both the Model 1600A and 
the Model 1607A with the Model 1600A RESET, 
modify the Model 1607A Display Board Assembly A2 
as detailed in Section V of this manual. 


3-37. Detailed instructions for operating the instru- 
ments in the bus mode are provided in the Model 1600A 
Operating and Service Manual. 


Operation 


3-38. TURN-ON PROCEDURE. 


CAUTION 


Do not operate the Model 1607A with a 
storage oscilloscope. Turn off the oscillo- 
scope or turn down intensity before 
turning off Model 1607A power. Other- 
wise the oscilloscope CRT could be 
burned. 


3-39. An oscilloscope with external Z-axis, vertical 
and horizontal inputs as specified in table 1-1, or a 
Model 1600A Logic State Analyzer must be used to 
display Model 1607A data. Perform the following pro- 
cedure to check Model 1607A operation with an oscil- 
loscope. Model 1607A operation with a Model 1600A 
is described in the Model 1600A Logic State Analyzer 
Operating and Service Manual. 


NOTE 


Clock and Data probes need not be con- 
nected for this procedure. 


a. Set oscilloscope controls to obtain defocused 
spot on the center on the CRT screen. 


b. Connect vertical output of Model 1607A to 
vertical oscilloscope or display input and adjust oscil- 
loscope for one volt/div sensitivity. 


ec. Connect Model 1607A horizontal and Z-axis 
outputs to oscilloscope or display external horizontal 
and Z-axis inputs. 


d. Set Model 1607A controls as follows: 


POWER, i5.00c3secnvn eee eee OFF 
Sample: Moder. sco ccaccdointeaiaeeer SINGLE 
COLUMN BLANKING .......... full CCW 
ZeARTS «isis aidsipicrataasSoic mente areal ON 


e. Apply power and adjust oscilloscope focus. 


f. Adjust Model 1607A HORIZ SIZE for 6-divi- 
sion wide display and Model 1607A VERT SIZE for 8- 
division high display. 


g. Center display with HORIZ POSN and VERT 
POSN controls. 


h. Adjust Z-AXIS for blanking of trace between 
one’s and zero’s and complete blanking by COLUMN 
BLANKING control. 


3-40. OPERATOR’S CHECKS AND AD- 
JUSTMENTS. 


3-41. The following procedure verifies the functional 
operation of the Model 1607A. 


3-5 


Operation 


a. Perform the turn-on procedure detailed in 
paragraph 3-38. Observe that a focused 16-word table 
of ones and zeros is displayed. 


b. Set Model 1607A controls as follows: 


OBEY WORD cose esos ee cesses WORD 
TRIGGER WORD................. all OFF 
QUALIFIER Q0, Q1 .............--5-- OFF 


c. Set BYTE to 3 BIT and observe that display 
format changes from four-bit bytes to three-bit bytes. 


d. Set LOGIC to NEG and observe that all zeros 
change to ones, and that all ones change to zeros. 


e. Rotate COLUMN BLANKING cw and observe 
that vertical columns are blanked starting with most 
significant bit (MSB). 


f. Rotate COLUMN BLANKING fully cw and 
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Model 1607A 
observe that least significant bit (LSB) column remains 
on CRT. 

g. Rotate COLUMN BLANKING fully ccw. 


h. Set Trigger Mode to START DSPL and observe 
that first word is intensified. 


i. Set Trigger Mode to END DSPL and observe 
that last word is intensified. 


j. Set DELAY ON/OFF to ON. Observe that 
setting DELAY thumbwheels from 0 to 15 will move 
the word on the display. Observe that intensified word 
is not displayed for delays greater than 15. 


3-42. OPERATING PROCEDURE. 


3-43. The Model 1607A operating procedure is pro- 


vided in a flow-diagram format in figure 3-2. 
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REPET 27 


GERING REQUIREMENTS. 


SELECT REPET TO RESET THE DISPLAY REPETI- 
TIVELY AT A RATE SELECTED BY DISPLAY TIME. 
AFTER RESET NEW DATA IS THEN DISPLAYED 
WHEN THE SYSTEM UNDER TEST MEETS TRIG- 


CONNECT MODEL 1607A HORIZ. VERT AND Z-AXIS OUT- 
PUTS TO OSCILLOSCOPE EXTERNAL HORIZONTAL. VERTI- 
CAL AND Z-AXIS INPUTS. 


1. 


2. ADJUST OSCILLOSCOPE FOR 1 VOLT/DIV SENSITIVITY 
AND ADJUST MODEL 1607A HORIZ SIZE, VERT SIZE, AND 
Z-AXIS ADJUSTMENTS FOR 6-DIVISION WIDE BY 8-DIVISION 
HIGH DISPLAY WITH TRACES BETWEEN ONE'S AND ZERO’S 
BLANKED. CENTER DISPLAY USING POSN CONTROLS. 


3. CONNECT CLOCK AND DATA MONITOR PROBES TO 
CIRCUITRY UNDER TEST. 


4. SELECT CLOCK SLOPE. 


SET CLOCK @2) TO MATCH CLOCK PULSE SLOPE 
REQUIREMENTS OF CIRCUITRY UNDER TEST: OUT POSI- 
TION FOR POSITIVE-EDGE TRIGGERING, IN POSITION FOR 
NEGATIVE-EDGE TRIGGERING. 


5. SELECT THRESHOLD. 


SET THLD G9) TO MATCH THRESHOLD OF CIRCUITRY UNDER 
TEST. SELECT TTL WHEN LOGIC THRESHOLD IS «1.5 V. FOR 
OTHER THRESHOLD LEVELS, SELECT VAR AND ADJUST SET 
TO THRESHOLD OF SYSTEM UNDER TEST USING DVM CON- 
NECTED TO MEAS OR ADJUST SET TO CENTER OF RANGE 
WHERE NO CLOCK LIGHT IS OUT. 


6. ADJUST DISPLAY TIME AND COLUMN BLANKING CON- 


TROLS FULLY CCW. 


7. SELECT SAMPLE MODE. 
RESET 28 


SINGLE 27 
— —— 
PUSH RESET TO CAUSE THE MODEL 187A TO 
IMMEDIATELY RETURN TO THE BEGINNING OF A 


DATA ACQUISITION CYCLE. 


SELECT SINGLE TO CAUSE MODEL 1607A TO 
ACQUIRE AND DISPLAY ONE 16-WORD BLOCK 
OF DATA EACH TIME RESET IS DEPRESSED. 


Operation 


8. SELECT TRIGGER MODE. 
END DSPL_32 NORM/ARM_32 LOCAL/BUS 34 


DELAY 29 DELAY ON/OFF 30 START DSPL 31 


SET NUMBER OF CLOCK PULSES DISPLAY SELECT IN POSITION TO TURN DELAY SELECT START DSPL TO DISPLAY TRIG- 
AND DELAYED TRIG OUT ARE TO BE DE- GENERATOR ON. OFF POSITION HAS GERING WORD (POSITIONED AT TOP OF 


SELECT END DSPL TO DISPLAY TRIG- 
EVER THE TRIGGER WORD AND QUALI- 


SS SELECT LOCAL TO OBTAIN A TRIGGER 


SELECT NORM TO ALLOW TRIGGER GEN- RNAI A eee eee REREEa ES 
RING NED TTOM ERATOR TO PRODUCE A TRIGGER WHEN- MEET! i 1. SE- GER WORO SWITCHES. THE OFF POSI- 
Se MELT een ets LECT BUS WHEN THE MODEL 1607A IS TO TION EFFECTIVELY PLACES ALL TRIG- 


SELECT ON POSITION TO ENABLE TRIG- 


LAYED FROM SELECTED TRIGGER WORD. | SAME EFFECT AS SETTING ALL DELAY DISPLAY) AND FOLLOWING 15 INPUT OF DISPLAY) AND PRECEDING 15 INPUT 
) ESE FIER CONDITIONS ARE MET. SELECT ARM BE USED WITH A MODEL 1600A. IN BUS. GER WORD SWITCHES IN THE OFF OR 


IN START DSPL MODE, START OF DIS- THUMBWHEEL SWITCHES TO ZERO. DATA WORDS. 
PLAY IS DELAYED FROM TRIGGER WORD 

BY DELAY SETTING. IN END DSPL MODE, 

END OF DISPLAY IS DELAYED FROM 

TRIGGER WORD BY DELAY SETTING. 


DATA WORDS. 
Bs TO INHIBIT TRIGGER GENERATOR FROM 


A TRIGGER IS GENERATED ONLY WHEN DON’T CARE POSITION. 


PRODUCING A TRIGGER UNTIL IT HAS THE TRIGGER REQUIREMENTS ARE MET 


TRANSITION ON THE TRIG ARM INPUT. 


9. SELECT TRIGGER WORD. 


SET SWITCHES TO MATCH REQUIRED TRIGGERING WORD OF 
INPUT DATA STREAM. HI TO RECOGNIZE A POSITIVE LOGIC 
STATE, LO TO RECOGNIZE A NEGATIVE LOGIC STATE OR OFF FOR 
A NON-REQUIRED INPUT. 


10. SELECT QUALIFIER MODE. 
TRIG 37 


DOSPLY 37 —— 


SELECT DSPLY (OUT POSITION) TO SELE 

CLOCKS. WHEN THE TWO-BIT QUALIFISAR EONDITIONIS MEL THE 
INPUT CLOCK FROM THE CIRCUIT UNDER TEST IS RECOGNIZED. 
(IF QUALIFIER CONDITION IS NOT MET, THE MODEL 1607A IG- 
NORES THE CLOCKS FROM THE CIRCUIT UNDER TEST. THE 
OSPLY QUALIFIER ALLOWS COMPRESSION OF DATA FOR 


DISPLAY. 
41. SELECT QUALIFIER. 


MATCH REQUIRED TRIG- 
SET QUALIFIER SWITCHES Qt and OTD MATT ONIZE Teale 


GERING BITS OF INPUT DATA. Hi TO 
LOGIC STATE, LO TO RECOGNIZE A NEGATIVE LOGIC STATE, 
OR OFF FOR A NON-REQUIRED INPUT. 


ECT TRIG (IN POSITION) TO USE QUALIFIER AS EXTERNAL 
SYNCHRONOUS TRIGGER OR TO EXPAND THE LENGTH OF THE 
TRIGGER RECOGNITION WORD TO 18 BITS. 


BEEN ARMED BY A POSITIVE-GOING ON BOTH BUSSED INSTRUMENTS. 


12. SET UP DISPLAY FEATURES. 
LOGIC POSINEGI2 BYTE 4 BITS BIT_20 


DISPLAY TIME _17 


ADJ 
UST FOR MAXIMUM USABLE FLICKER RATE. | ADJUST TO BLANK OUT NON-REQUIRED VEATI- | PEC ever aS A 1. SET TO NEG TO DISPLAY | 4-BIT BYTES. SELECT 3- 


COLUMN BLANKING 18 


——— 
SET TO POS TO DISPLAY MOST POSITIVE INPUT SELECT 4 Bit (OUT P 


CAC COMMNS: MOST NEGATIVE INPUT LOGIC LEVEL AS A 1 DISPLAY 3-BIT BYTES 


OSITION) TO DISPLAY 1607A-019 
BIT (IN POSITION) TO 1 


CHANGED 7-75 


Figure 3-2. 
Model 1607A Operating Procedure 
3-7/(3-8 blank) 
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SECTION IV 


PRINCIPLES OF OPERATION 


4-1. INTRODUCTION. 


4-2. This section of the manual is divided into three 
major parts: (1) a functional description of the Model 
1607A based on a simplified instrument algorithm and 
functional algorithms of the major sections of the 
Model 1607A, (2) a functional block diagram descrip- 
tion, and (8) a detailed circuit theory of operation. 


4-3. The simplified algorithm presents the Model 
1607A in its most basic form. The functional algorithms 
explain the operation of each section of the instrument. 
The functional block diagram description describes 
the purpose of each block on the block diagram (figure 
8-4). Detailed block diagrams are included to help 
explain how each block functions. The detailed circuit 
description is limited to circuits that are unique or 
unusually complicated. No attempt is made to explain 
basic circuits. 


4-4. BASIC INFORMATION. 


4-5. The following paragraphs explain logic conven- 
tions that are used in describing the Model 1607A 
principles of operation. 


4-6. LOGIC STATES. The terms HI and LO describe 
the output states of logic circuit elements. HI indicates 
the most positive dc level and LO indicates the most 
negative dc level produced by a given circuit element. 


4-7. LOGIC CIRCUITRY. Most integrated circuits in 
the Model 1607A are in the TTL (transistor-transistor 
logic) and CMOS (complementary metal-oxide semi- 
conductor) families of digital devices. A LO output 
from a TTL device is <+0.4 V and a HI output is 
>+2.5 V. A LO output from a CMOS device in the 
Model 1607A is approximately 0 V and a HI output is 
approximately +5.0 V. 


4-8. MNEMONICS. A mnemonic is a brief letter 
designator symbol that describes the active state and 
function of a signal line. A prefix letter (H, L, P or N) 
indicates the active state of the signal; the remaining 
letters indicate its function. An H prefix indicates the 
function is active in the HI state, and an L prefix 
indicates the function is active in the LO state. For 
edge-controlled devices, the prefix P indicates the 
function is active on the positive-going transition, and 
the prefix N indicates the function is active on the 
negative-going transition. 


4-9. Mnemonic functional definitions and points of 
origin are listed alphabetically in table 4-1. 


4-10. FUNCTIONAL DESCRIPTION. 


4-11. Figure 4-1 presents the functional sequence of 
events within the Model 1607A. The 1607A alternates 
between a data acquisition cycle and a display cycle. 


4-12. During the data acquisition cycle, each word of 
input data is temporarily stored before being loaded 
into the memory. The input data (after temporary 
storage) is compared with the front-panel TRIGGER 
WORD switch positions. When an input word matches 
the preset TRIGGER WORD and trigger arming, 
bus, and qualifier conditions are met, the Model 1607A 
performs a data acquisition algorithm. The operation 
of the data acquisition algorithm is determined by the 
display and trigger modes selected. The algorithm 
controls memory loading and determines when 
gathered data is ready for display. When all algorith- 
mic requirements have been satisfied, HDR occurs 
and transfers the Model 1607A into a display cycle. 


4-13. The display cycle begins with the occurrence of 
HDR. Information stored in the memory during the 
previous data acquisition cycle is read out and dis- 
played one word at a time. At the end of each displayed 
word, the Model 1607A increments to the next data 
word position on the CRT. This process continues 
until the end of the sixteenth displayed word. At the 
end of the sixteenth word, the Model 1607A checks 
the SAMPLE MODE selected and the DISPLAY TIME 
control setting to determine if new data is required. 
When new data is not required, the display cycle 
repeats. When new data is required, LRST occurs. 
The occurrence of LRST transfers the Model 1607A 
into a data acquisition cycle. 


4-14. DIGITAL DELAY AND TRIGGER GENERATOR. 
The functional operation of the digital delay and trig- 
ger generator circuitry is shown in figure 4-2. The 
AND of trigger word recognition with qualifier recog- 
nition and LAT produces HBTRG. The NAND of trig- 
ger recognition with qualifier recognition and HARM 
produces LLTRG. HBTRG and LLTRG are applied to 
the bus and local flip-flops. 


4-15. The bus and local flip-flops are enabled by 
LARM and HARM from the trigger arm flip-flop. 
When the ARM trigger mode is selected, an external 
arming signal is required to clock LARM and HARM 
true. When the NORM trigger mode is selected, LARM 
and HARM are held in the true state. With LARM and 
HARM true, the occurrence of HBTRG and LLTRG 
force the Q outputs of the bus and local flip-flops HI 
generating HB and HL. HB and HL enable the delay 
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Figure 4-1. Functional Sequence of Events 
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Figure 4-2. Digital Delay/ Trigger Generator Algorithm 
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generator and their AND generates the pattern trigger 
output (PT). If HB is false (bus flip-flop not set), the 
local and arm flip-flops are cleared and the Model 
1607A waits for the next trigger word. 


4-16. Once enabled, the delay generator counts out 
the delay set on the DELAY thumbwheels. When the 
delay is complete, HDC goes true. The AND of HDC 
with HB and HL generates the delayed trigger output 
(DT). In addition, HDC is used to clear the local, arm, 
and bus flip-flops on the occurrence of LRST. 


4-17. DATA INDEX AND CONTROL. Figure 4-3 shows 
the functional operation of the data index and control 
circuit. The data index and control circuit controls 
the read and write functions of the memory and 
determines when a data acquisition cycle is complete. 


4-18. When the start display mode is selected, the 
occurrence of the trigger word and the subsequent 
completion of the delay (HB ° HL ° HDC) set the start 
flip-flop. The outputs of the start flip-flop are LTRG 
and HTRG*. LTRG is inverted (HTRG) and used as a 
control signal for the blanking circuit. HTRG* enables 
the data index counter. Once enabled, the data index 
counter counts the number of words written into 
memory. When the count reaches terminal count (16 
words written into memory), HTC goes HI setting the 
end flip-flop. Setting the end flip-flop generates HDR, 
initiating a display cycle. 


4-19. When the end display mode is selected, HSTR 
is LO, which sets the start flip-flop. The data index 
counter is enabled. When terminal count is reached, 
HTC goes HI and remains in that state. Since the 
trigger word has not been detected, data words 
continue to refresh the memory with the current input 
data word being written into the bottom of memory 
and the oldest word being bumped out the top. When 
the trigger word is detected and the delay generator 
counts out, HBeHLeHDCeHTC sets the end flip-flop 
initiating a display cycle. 


4-20. DISPLAY CYCLE. The functional operation of 
the display section is shown in figure 4-4. At the end 
of a data acquisition cycle, HRlIeHNCQ generates 
HDSPR which resets the horizontal and vertical state 
counters. The horizontal state count addresses each bit 
of the current word, displaying it on the CRT. If the 
trigger word is currently being displayed, the intensity 
counter is enabled, causing the current word to be 
written four times, resulting in that word being intensi- 
fied. Once a word is written, the vertical counter is 
incremented to the next word address and the cycle 
is repeated. 


4-21, At the end of word sixteen, the instrument 
checks the selected sample mode. If the Model 1607A 
is set to SINGLE, it increments the horizontal and 
vertical state counters, and rewrites the same data. 
If the Model 1607A is set to REPET, it checks display 
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time. If display time is not complete, the instrument 
again increments the horizontal and vertical counters 
and rewrites the same data. When display time is 
complete, or when the RESET button is pressed, LRST 
goes LO, initiating a data acquisition cycle. At the 
same time, HDSPR goes HI, resetting the horizontal- 
and vertical-state counters and blanking the CRT 
during the data acquisition cycle. 


4-22. BLOCK DIAGRAM. 


4-23. The Model 1607A block diagram is shown on 
figure 8-4. Heavy lines enclose circuitry contained on 
a numbered schematic. The Model 1607A contains two 
major sections: (1) a data acquisition section and (2) 
a display section. The data acquisition section consists 
of circuitry shown on schematics 3 through 10. The 
display section circuitry is shown on schematics 11 
through 15. 


4-24. DATA ACQUISITION SECTION. 


4-25. Data Input. (See figure 4-5.) Inputs to the Model 
1607A are supplied by a clock probe and three data 
probes. The input threshold level for the clock and 
data probes is provided by the Model 1607A threshold 
supply. With TTL selected, the threshold level is fixed 
at +1.5 V. With VAR selected, the threshold level 
is variable from —10 V to +10 V by VAR SET. Clock 
Select supplies two clock slope commands (SS and SI) 
to the clock probe. These commands, controlled by 
the CLOCK pushbutton, determine which transition of 
the input clock signal transfers input data into the 
Model 1607A. 


4-26. The clock probe supplies two buffered inputs: 
PCLK and NCLK. The leading-edge transitions of 
PCLK and NCLK are synchronous with data inputs 
from the data probes. When CLOCK is out (J), the 
leading-edge transition of PCLK is a positive-going 
transition, and the leading-edge transition of NCLK 
is a negative-going transition. With these conditions, 
data is clocked into the Model 1607A on the positive- 
going transition of the input clock signal. When 
CLOCK is in (), the leading-edge transition of PCLK 
is a negative-going transition, and the leading-edge 
transition of NCLK is a positive-going transition. 
With CLOCK in (11), data is clocked on the negative- 
going transition of the input clock signal. PCLK 
transfers input data into temporary storage and is used 
by the timing generator to derive the internal data 
acquisition clocking signals. NCLK clocks the NO 
CLOCK indicator control logic. 


4-27. Temporary Data Storage. Input data from the 
data probes is applied to a series of D flip-flops for 
temporary storage. The flip-flop outputs are the data 
word and its complement (TO through T15 and TO 
through T15), and the two qualifier bits and their 
complements (TQ0/TQ1 and TQO0/TQ1). The rising 
edge of PCLK loads new data into the temporary 
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Figure 4-3. Data Index and Control Algorithm 
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generator and their AND generates the pattern trigger 
output (PT). If HB is false (bus flip-flop not set), the 
local and arm flip-flops are cleared and the Model 
1607A waits for the next trigger word. 


4-16. Once enabled, the delay generator counts out 
the delay set on the DELAY thumbwheels. When the 
delay is complete, HDC goes true. The AND of HDC 
with HB and HL generates the delayed trigger output 
(DT). In addition, HDC is used to clear the local, arm, 
and bus flip-flops on the occurrence of LRST. 


4-17. DATA INDEX AND CONTROL. Figure 4-3 shows 
the functional operation of the data index and control 
circuit. The data index and control circuit controls 
the read and write functions of the memory and 
determines when a data acquisition cycle is complete. 


4-18. When the start display mode is selected, the 
occurrence of the trigger word and the subsequent 
completion of the delay (HB e HL e HDC) set the start 
flip-flop. The outputs of the start flip-flop are LTRG 
and HTRG*. LTRG is inverted (HTRG) and used as a 
control signal for the blanking circuit. HTRG* enables 
the data index counter. Once enabled, the data index 
counter counts the number of words written into 
memory. When the count reaches terminal count (16 
words written into memory), HTC goes HI setting the 
end flip-flop. Setting the end flip-flop generates HDR, 
initiating a display cycle. 


4-19. When the end display mode is selected, HSTR 
is LO, which sets the start flip-flop. The data index 
counter is enabled. When terminal count is reached, 
HTC goes HI and remains in that state. Since the 
trigger word has not been detected, data words 
continue to refresh the memory with the current input 
data word being written into the bottom of memory 
and the oldest word being bumped out the top. When 
the trigger word is detected and the delay generator 
counts out, HBeHLeHDCeHTC sets the end flip-flop 
initiating a display cycle. 


4-20. DISPLAY CYCLE. The functional operation of 
the display section is shown in figure 4-4. At the end 
of a data acquisition cycle, HR1eHNCQ generates 
HDSPR which resets the horizontal and vertical state 
counters. The horizontal state count addresses each bit 
of the current word, displaying it on the CRT. If the 
trigger word is currently being displayed, the intensity 
counter is enabled, causing the current word to be 
written four times, resulting in that word being intensi- 
fied. Once a word is written, the vertical counter is 
incremented to the next word address and the cycle 
is repeated. 


4-21. At the end of word sixteen, the instrument 
checks the selected sample mode. If the Model 1607A 
is set to SINGLE, it increments the horizontal and 
vertical state counters, and rewrites the same data. 
If the Model 1607A is set to REPET, it checks display 
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time. If display time is not complete, the instrument 
again increments the horizontal and vertical counters 
and rewrites the same data. When display time is 
complete, or when the RESET button is pressed, LRST 
goes LO, initiating a data acquisition cycle. At the 
same time, HDSPR goes HI, resetting the horizontal- 
and vertical-state counters and blanking the CRT 
during the data acquisition cycle. 


4-22. BLOCK DIAGRAM. 


4-23. The Model 1607A block diagram is shown on 
figure 8-4. Heavy lines enclose circuitry contained on 
a numbered schematic. The Model 1607A contains two 
major sections: (1) a data acquisition section and (2) 
a display section. The data acquisition section consists 
of circuitry shown on schematics 3 through 10. The 
display section circuitry is shown on schematics 11 
through 15. 


4-24. DATA ACQUISITION SECTION. 


4-25. Data Input. (See figure 4-5.) Inputs to the Model 
1607A are supplied by a clock probe and three data 
probes. The input threshold level for the clock and 
data probes is provided by the Model 1607A threshold 
supply. With TTL selected, the threshold level is fixed 
at +1.5 V. With VAR selected, the threshold level 
is variable from —10 V to +10 V by VAR SET. Clock 
Select supplies two clock slope commands (SS and SI) 
to the clock probe. These commands, controlled by 
the CLOCK pushbutton, determine which transition of 
the input clock signal transfers input data into the 
Model 1607A. 


4-26. The clock probe supplies two buffered inputs: 
PCLK and NCLK. The leading-edge transitions of 
PCLK and NCLK are synchronous with data inputs 
from the data probes. When CLOCK is out (J), the 
leading-edge transition of PCLK is a positive-going 
transition, and the leading-edge transition of NCLK 
is a negative-going transition. With these conditions, 
data is clocked into the Model 1607A on the positive- 
going transition of the input clock signal. When 
CLOCK is in (L), the leading-edge transition of PCLK 
is a negative-going transition, and the leading-edge 
transition of NCLK is a positive-going transition. 
With CLOCK in (1), data is clocked on the negative- 
going transition of the input clock signal. PCLK 
transfers input data into temporary storage and is used 
by the timing generator to derive the internal data 
acquisition clocking signals. NCLK clocks the NO 
CLOCK indicator control logic. 


4-27. Temporary Data Storage. Input data from the 
data probes is applied to a series of D flip-flops for 
temporary storage. The flip-flop outputs are the data 
word and its complement (TO through T15 and TO 
through T15), and the two qualifier bits and their 
complements (TQ0/TQ1 and TQ0/TQ1). The rising 
edge of PCLK loads new data into the temporary 
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Figure 4-3. Data Index and Control Algorithm 
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storage flip-flops. The outputs of the D flip-flops are 
connected to the pattern recognition gates and A- 
memory. 


4-28. Pattern Recognition. The pattern recognition 
gates compare the TRIGGER WORD and QUALIFIER 
switch settings with the input data and qualifier lines. 
When a match occurs, HBTRG (enabled by LAT) and 
LLTRG (enabled by HARM) are produced. HBTRG is 
wire ANDED with the trigger bus. Thus, all inputs to 
the bus must be high before HBTRG will rise above 
threshold. When DSPLY qualifier mode is selected, the 
pattern recognition circuit generates HCLQ which is 
used to qualify timing signals in the Model 1600A. 


4-29. Digital Delay and Trigger Generator. (See figure 
4-6.) Once pattern recognition occurs, LLTRG is 
clocked into the local flip-flop. If BUS trigger mode is 
selected, the rising edge of HBTRG sets the bus flip- 
flop. When both flip-flops are set, HB and HL generate 
the pattern trigger (PT) and enable the delay generator. 
If the delay generator is set to zero, PT and DT 
(delayed trigger) are generated when the local and 
bus flip-flops are set. For delays other than zero, PT 
goes HI when the bus and local flip-flops are set and 
remains HI while the delay generator is running. 
When the delay has timed out, HDC occurs. DT is 
generated by HDC and PT is terminated. The delay 
generator and local flip-flop clock are qualified so that 
a trigger is recognized only when qualifier conditions 
are met. 


ARM 
INPUT 
ARM 
FF 
FROM HBTRG 
BUSSED 
INSTRUMENT 
FROM BUS 
PATTERN HBTRG era FF 
RECOGNITION 
HDL 
LLTRG FF 


Figure 4-6. Digital Delay/Trigger Generator Block Diagram 
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4-30. When trigger arming is selected, the arm flip- 
flop disables the local and bus flip-flops until an 
arming pulse is received. Once an arming pulse is 
received, the local and bus flip-flops are enabled. 
When trigger and qualifier conditions are met, PT is 
generated, and the arm flip-flop is reset. 


4-31. Memory/Multiplexer and Data Index and Con- 
trol. (See figure 4-7.) When the display section gener- 
ates LRST, a data acquisition cycle is initiated. The 
data index counters, and the start and end flip-flops 
are reset. When a qualified clock is detected, the 
memory address lines are switched to the write address 
counter and a memory write enable pulse (LWE) is 
generated. While LWE is true, one word is written in 
memory. At the trailing-edge of LWE, the write ad- 
dress counter is incremented and the memory address 
lines are switched back to the display or computed 
address (CAO-3). 


4-32. With the start display mode selected, the data 
index counter is incremented by LWE2 only after the 
start flip-flop is set. The start flip-flop is set when a 
trigger word is detected and the digital delay is 
complete. When the data index counter reaches 
terminal count, the end flip-flop generates HDR. HDR 
indicates that memory data is complete and initiates 
a display cycle. 


4-33. With the end display mode selected, the start 
flip-flop is preset enabling the data index counter to 
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run prior to trigger word recognition. When the data 
index counter reaches terminal count, the end flip-flop 
is enabled to receive a trigger. The occurrence of a 
trigger after terminal count is reached generates HDR, 
which initiates a display cycle. 


4-34. The data index counter keeps track of the 
number of valid words written into memory. The 
write address counter points to the next address in 
memory to be written into. The difference of the output 
of the two counters is taken in U58 to determine where 
the first word in memory is located. This computed 
first word address is added to the vertical state count 
from the display section to determine the address 
of the words to be read from memory during a display 
cycle. 


3-35. Whenever the qualified clock rate drops below 
30 Hz during a data acquisition cycle, the partial 
display mode is enabled. The vertical state counter 
reads partial memory data through U58/U59 and U97. 
When the vertical state count exceeds the data index 
count, i.e. addresses invalid data, comparator U97 
provides HVGT to the display section. HVGT blanks 
the CRT so that only valid data is displayed. 


4-36. Timing Generator. The timing generator de- 
velops four internal clocking signals in the Model 
1607A based on the clock from the system under test. 
HCL is gated in the memory index control circuit to 
derive the write enable pulse (LWE). HDL is the clock 
for the delay generator. LAT clocks the pattern 
recognition circuit and HAT is used to clock the reset 
circuit for the local flip-flop in the trigger generator. 


4-37. Indicator Light Control. The indicator light con- 
trol logic provides a hierarchy that determines the 
sequence in which the indicator lights are enabled. 
When the NO CLOCK light is on, the NO QUAL and 
NO TRIG lights are disabled. When a clock is 
present and the NO QUAL light is on, NO TRIG is 
disabled. The NO ARM light also disables the NO 
TRIG light. Otherwise, the NO ARM light functions 
independently of the other lights. 


4-38. The indicator light logic also provides HNCQ to 
the display section. When the qualified clock rate is 
less than 30 Hz, HNCQ places the display section in 
the partial display mode. 


4-39. DISPLAY SECTION. The display section of 
the Model 1607A contains the circuitry required to 
generate horizontal, vertical and blanking drive to an 
oscilloscope CRT. These output signals provide in- 
formation that positions the CRT electron beam and 
also determines whether a one or a zero is displayed. 
Data words are displayed from top to bottom, with 
specific bits displayed from right to left (least-signif- 
icant bit to most-significant bit). 


4-40. The horizontal and vertical drive circuits are 
synchronized together during a display cycle. When 
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a display cycle begins, both the horizontal and verti- 
cal circuits are enabled and data is applied to the CRT. 
When the first data word has been displayed, the 
vertical circuitry moves the CRT electron beam to the 
second word position and the next data word is dis- 
played. This process continues until the end of the 
sixteenth data word. If new data is required, LRST 
occurs and a new data acquisition cycle is initiated. 
If new data is not required, the memory contents are 
re-read and displayed as required. 


4-41. Display Control and Reset. Figure 4-8 shows a 
functional block diagram of the display control and 
reset circuit. This portion of the display section con- 
sists of the reset circuit, the horizontal and vertical 
state counters, the word intensity control, and the 
circuitry for generating LZER which controls the 
one/zero switch. 


4-42. At the end of a data acquistion cycle, HDR 
initiates a display cycle. HDR enables the vertical state 
counter which has been cleared previously by HDSPR. 
The vertical state counter counts the horizontal carry 
outputs (LHORC) from the horizontal state counter. 
The horizontal state counter outputs (HO-H3) address 
each bit of the current word addressed by the vertical 
state counter. The horizontal- and vertical-state counts 
are applied to a D/A converter to generate the hori- 
zontal and vertical drives for the CRT. When one 
complete word is written on the CRT, the horizontal- 
state counter generates LHORC. LHORC increments 
the vertical-state counter to the next word position 
and the cycle is repeated. 


4-43. If the current word addressed by the vertical 
state counter is the trigger word (HE is true), the word 
intensity control logic inhibits LHORC’s to the vertical 
state counter and enables the word intensify counter. 
The word intensify counter then counts LHORC’s. 
At the count of four, Q3 of the word intensify counter 
goes HI, once again enabling LHORC’s to the verti- 
cal state counter. This operation results in the trigger 
word being written on the CRT four times causing that 
word to be intensified. 


4-44. When the last word is written on the CRT, the 
vertical state counter generates LVRTC. LVRTC is 
routed to the repetitive reset circuit, enabling that 
circuit. The repetitive reset circuit is controlled by the 
DISPLAY TIME control. When the repetitive reset 
circuit times out, HRPR is generated. If the repetitive 
sample mode is selected, the AND of HRPR with 
HRPS generates LRST. LRST switches the Model 1607A 
into a data acquisition cycle and forces HDSPR HI 
which resets the display section. If the Model 1607A 
is in the single sample mode, the display cycle is 
repeated until manually reset. 


4-45. When the Model 1607A is connected to a Model 
1600A through the I/O bus, the display cycle is con- 
trolled by the Model 1600A. In I/O bus operation, 
H1600 transfers control of the horizontal and vertical 
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state counters and the repetitive reset function, to the 
Model 1600A. The horizontal and vertical state counts 
are then parallel loaded from the Model 1600A. The 
Model 1607A display section can be reset by the Model 
1600A repetitive reset, the Model 1600A manual reset 
(after special modification), or the Model 1607A 
manual reset in the bus mode. 
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4-46. Clock Generator and Analog Circuitry. The 
clock generator and analog circuitry consists of the 
horizontal and vertical drive circuitry and the 100-kHz 
oscillator used for character generation. Figure 4-9 is 
a functional block diagram of the clock generator and 
analog circuitry. 
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Figure 4-8. Display Reset and Control Block Diagram 
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Figure 4-9. Clock Generator and Analog Circuit Block Diagram 


4-47. The vertical drive circuitry is composed of the 
vertical code converter, D/A converter, and output 
amplifier. VO and V1 of the vertical state count are 
applied to the code converter which is a two-input 
multiplexer. The code converter coverts VO and V1 to 
a series of 16 4-bit coded words. The multiplexer 
output words, together with V2 and V3, are converted 
by the vertical D/A converter to produce a sixteen- 
position, staircased, vertical-drive voltage ramp. 
100 kHz is superimposed on the vertical ramp for 
character generation. C20 provides 90 degrees of phase 
shift with respect to the horizontal 100-kHz sine-wave 
to generate Lissajous figures. 


4-48. The vertical-drive voltage ramp drives an 
internally-compensated operational amplifier to pro- 
duce the vertical-drive output. VERT SIZE determines 
the gain of the amplifier, and thus the vertical size 
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of the characters. VERT POSN provides a variable 
offset on the output signal that determines the vertical 
position of the display. 


4-49. The horizontal drive circuitry consists of the 
horizontal code converter (a read-only memory), D/A 
converter, one/zero switch, and output amplifier. The 
horizontal state count (HO-H3) and HBCD are applied 
to the horizontal code converter ROM. The code 
converter converts HO through H3 and HBCD to a 
series of 16 4-bit coded words. HBCD determines the 
format of the displayed word. When HBCD is HI, the 
word is displayed in four 4-bit bytes. When HBCD is 
LO, the word is displayed in five 3-bit bytes with 
the most-significant bit left over. 


4-50. The ROM output words, along with H3, are 
converted by the horizontal D/A converter to produce 
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a sixteen-step, staircased, horizontal-drive voltage 
ramp. 100 kHz is superimposed on the horizontal ramp 
through the one/zero switch. The one/zero switch is a 
CMOS transmission gate controlled by LZER. LZER is 
derived from DATA from the memory/multiplexer 
circuitry. When an input data bit is to be displayed as 
a zero, LZER is LO, enabling the 100-kHz sine wave 
to be superimposed on the horizontal ramp. When an 
input data bit is to be displayed as a one, LZER is HI 
inhibiting the application of the 100-kHz sine wave to 
the horizontal ramp. For each step of the vertical 
ramp, one sixteen-step horizontal ramp is produced. 
The horizontal voltage ramp drives an internally 
compensated operational amplifier identical to the 
vertical output amplifier. The aspect ratio of the dis- 
played characters (height to width) is determined by 
R61. 


4-51. Blanking. Figure 4-10 is a block diagram of the 
blanking circuit. The blanking select gate is controlled 
by a combination of inputs. The column blanking cir- 
cuit converts the horizontal state count to a dc voltage 
by means of a discrete D/A converter. The dc voltage 
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is proportional to the bit location in the displayed 
word. This voltage is compared with the COLUMN 
BLANKING setting to determine if the bit should be 
blanked. The column blanking circuit is either HI, 
indicating the column is to be blanked, or LO indi- 
cating the column is to be displayed. The least-signif- 
icant bit cannot be blanked. 


4-52. Another input to the blanking select gate is 
CLOCK. CLOCK goes HI for two clock generator 
intervals whenever LHORC occurs. The HI level 
blanks the CRT for a length of time sufficient to allow 
the horizontal amplifier (in the oscilloscope or other 
display that is being used with the Model 1607A) 
to settle down before writing each line. CLOCK also 
blanks the CRT when the display section is being reset 
(HDSPR = HI). 


4-58. When no display-qualified clock occurs during 
an interval longer than 30 ms, HNCQ goes HI. When 
HNCQ is HI, LSC is LO and the Model 1607A goes 
into the partial display mode. LSC is combined with 
HEND+HTRG in NOR gate U1D. Therefore, when the 
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Figure 4-10. Blanking Block Diagram 
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start display mode is selected and trigger word has 
been detected, LSC gates the output of UID LO. 
This enables HGD to control blanking. HGD goes HI 
only after the trigger word is detected, unblanking the 
the CRT and allowing data to be displayed. The trig- 
ger word is written at the top of the display and the 
following 15 words are then written on the display one 
word at a time as they are clocked into the instru- 
ment. When end display is selected in the partial dis- 
play mode, LSC unblanks the CRT allowing data to be 
displayed one word at a time as it is written 
into memory. When 16 words have been displayed, the 
the next word into memory is written in the bottom 
position and the top word is bumped from the display. 
This continues until the trigger word is detected, 
disabling the memory write function. HGD then goes 
HI, displaying the data in memory until the display 
section is reset. In the partial display mode, HVGT 
blanks memory locations which do not contain new 
data. 


4-54. When LSC is HI (the qualified clock rate is 
greater than 60 Hz) HGD controls blanking. 


4-55. DETAILED CIRCUIT DESCRIPTION. 


4-56. The following detailed circuit description is 
limited to circuits that are unique or unusually compli- 
cated. No attempt is made to explain basic circuits or 
circuits using simple combinatorial logic. 


4-57. TRIGGER BUS. (See figures 4-11 and 4-12.) The 
asynchronous trigger-bus circuit allows two logic state 
analyzers (LSA’s) that are operating at different clock 
rates to be triggered simultaneously. The trigger bus 
circuit allows the 16-bit trigger words of the Model 
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Figure 4-12. Trigger Bus Timing Diagram 
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1607A and a Model 1600A to describe a 32-bit state 
(trigger word) that must occur in the two circuits 
under test simultaneously. 


4-58. The clock rates of systems 1 and 2 need not be 
harmonically or phase related. The only condition that 
must be met is that the trigger words of both LSA’s 
must occur simultaneously, i.e., HBTRG’s in both 
LSA’s are HI at the same time. The trigger-bus circuits 
in the Model 1607A and the Model 1600A are identical. 
The open collector AND of the two trigger-bus circuits, 
formed through the trigger bus cable results in the 32- 
bit trigger word. 


4-59. HBTRG rises when LLTRG1 and LLTRG2 
occur simultaneously, setting the bus flip-flop. The 
pattern trigger outputs (PT) in both LSA’s occur when 
both the local and bus flip-flops are set (HBeHL). 
The local flip-flop is set when the local trigger condi- 
tions are met and the delay clock rises. When the local 
flip-flop in either LSA is set and the bus flip-flop is 
not set, the local flip-flop is cleared when the next 
system clock (PCLK) occurs, i.e., during LAT. Thus, 
residues of local trigger conditions in either LSA are 
not carried over from one clock cycle to the next. 


4-60. The dependence of the individual LSA on the 
trigger bus is determined by HTB. Whenever the 
LOCAL/BUS switch on an LSA is set to LOCAL, HTB 
is LO. HTB=LO holds the bus flip-flop in the clear 
state, forcing HB HI. Therefore, LSA operation is 
dependent only on local trigger conditions. 


4-61. LAT clears the trigger bus at the beginning of 
the PCLK cycle through AND gates AlU25A and 
Al1U25C in either LSA. Thus, with the trigger word 
turned off or during periods where the trigger condi- 
tions are met for multiple clock cycles, HBTRG will 
occur on each system clock, setting the bus flip-flops 
and generating pattern triggers. 


4-62. DISPLAY QUALIFIER. (See figure 4-13 and sche- 
matics 5, 6, 8, and 9.) The display qualifier permits 
selective viewing of data in a parallel digital system, 
such as a computer or microprocessor, by allowing 
data to be clocked inte the Model 1607A only when 
the inputs on the qualifier channels are true. For 
example, the two qualifier channels could be used to 
decode status lines in a computer system so that the 
Model 1607A would clock data into memory only 
when instructions are present on the monitored bus. 
Thus, the Model 1607A would display only instruction 
words and ignore all other data on the bus. 


4-63. The display qualifier circuit functions in the 
following manner. Qualifier status (QO, Q1) is stored 
in temporary storage flip-flops for one period of the 
system clock (PCLK). During this time interval, the 
qualifier status is tested against the qualifier conditions 
preset by the front-panel Q1/QO switches. When the 
qualifier status agrees with the preset conditions, 

HCLQ changes to a high level. HCLQ remains high 
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until either the status lines change or the qualification 
conditions are changed. 


4-64. The delay clock and LWE1 have a fixed time 
relationship to PCLK set by the timing generator. The 
time relationship of HDL and HCL to PCLK make it 
possible to gate the two clock signals with HCLQ. 
Whenever HCLQ is high, HDL is gated through to the 
delay generator. During a data acquisition cycle, LDR 
is false. HCLQ then allows HCL to clock A1U90, 
generating LWE1 and LWE2. LWE equals HCLQe®LDRe 
HCL. The NAND of HCLQ with HDL permits the delay 
generator to count only those clocks which occur 
when the qualifier conditions are true. The LWE 
pulses allow the Model 1607A to write into memory 
only data that occurs when the qualifiers are true. 


4-65. In addition, the comparison of the qualifiers 
with the preset qualifier conditions is ANDed with the 
trigger recognition. Thus the Model 1607A can gener- 
ate a pattern trigger only when the qualifiers are true. 
When the TRIG qualifier mode is selected, HCLQ is 
held in the true state by LTRQ. 


4-66. DELAY GENERATOR. (See schematic 6.) The 
delay generator consists of two sections: the units- 
decade counter Al1U70, and the four upper-decade 
counters A2U73 through A2U76. When the local and 
bus flip-flops are set (HB and HL are true), the units- 
decade counter is enabled, i.e., CEP and CET inputs 
are high. The clock for A1U70 is the NAND of HCLQ 
and HDL (A1U64, pin 8). When A1U70 reaches a 
binary count of 8, its Q3 output goes high. The Q3 
output of A1U70 is routed to AOI gate A1U87 to pro- 
vide the upper-decades clock. The upper-decades clock 
is a divide-by-ten of the delay clock. The Q3 output 
of A1U70 is also combined with the Q output of 
flip-flop AlU84A in AOI A1U81. When the upper- 
decade counters have reached terminal count 
(A1U84A, Q is HI), Al1U81A, pin 8 goes low when 
A1U70, Q3 is high. This allows A1U84B to change 
states on the next delay clock, generating HDC. 


4-67. When the TC output of the most significant 
decade (MSD) A1U76 occurs, the tens-decade counter 
A1U73 counts eight more clocks, setting its Q3 output 
HI. The NAND of the tens-decade Q3 output with the 
TC output of the MSD parallel enables the upper- 
decade counters. During the next TC output of A1U70, 
A1U84<A is enabled to change states (through Al U66B). 
On the delay clock, the Q output of Al1U84A goes 
high. This indicates that the upper-decade counters 
have reached terminal count. When the Q3 output of 
A1U70 goes low, the upper-decades of the delay gener- 
ator are preset to the nines complement of the delay 
thumbwheel switch settings. 


4-68. Functionally, AlU84A and A1U84B can be 
viewed as state nine of the tens-decade counter and the 
units-decade counter respectively. Assume _ the 
DELAY thumbwheels are set to 90. The upper-decade 
counters count 80 clocks and then are preset. Flip- 
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flop AlU84A is latched, retaining the fact that the 
upper decades have reached terminal count. Units- 
decade counter A1U70 counts to 8 and is then preset. 
While A1U70 is being preset, Al1U84B performs the 
last count for the units-decade. Therefore, the delay 
generator is ready to count again on the next clock 
pulse. 


4-69. When the upper-decades of the DELAY thumb- 
wheel switches are all set to zero, NAND gate A1U78 
sets the Q output of AlU84B HI. Thus HDC 
occurs as soon as the units-decade completes its count. 
When all thumbwheel switches are set to zero, NAND 
gate AlU66A holds HDC HI. When the DELAY ON/ 
OFF switch is set to OFF, LNDLY holds HDC in the 
HI state. 


4-70. TRIGGER GENERATOR. (See schematic 6.) The 
trigger generator consists of the trigger arm flip-flop, 
the bus flip-flop, the local flip-flop, and some associ- 
ated combinatorial logic. 


4-71. When the NORM/ARM switch is set to NORM, 
LARM and HARM are held in the true state. When 
the NORM/ARM pushbutton is set to ARM, the 
occurrence of an external arming pulse clocks the arm 
flip-flop, generating LARM and HARM. When LARM 
and HARM are true, the local and bus flip-flops 
are enabled to operate until a trigger word is detected 
(HB and HL go true) and the delay is complete (HDC 
goes true). HB and HL are ANDed by A1U68C and 
A1U62A to generate PT (pattern trigger ontput pulse). 
HBeHL presets flip-flop AlU71B which generates 
HPTS. HPTS indicates the presence of a trigger and 
is a control signal for the NO TRIG indicator light. 
A1U71B is clocked ‘clear when either HB or HL is 
false. 


4-72. At the completion of the digital delay, the 
AND of HDC with HB and HLin NAND gates A1U69C 
and A1U62B generates the delayed trigger output (DT). 
DT remains HI for approximately 25 ns (determined 
by capacitor A1C30 and AlU63B). The trailing edge 
of the delayed trigger terminates the pattern-trigger 
output. HLeHBeHDC resets the trigger, arming, and 
terminal count flip-flops through Al1U77 and A1U65. 


4-73. DATA ACQUISITION SYNCHRONIZER. (See 
schematic 6.) Monostables AlU61 and A1U68A/B 
generate a timing sequence used to reset the delay 
and trigger generators to their initial conditions 
(waiting for a trigger). The three monostables also 
force the thumbwheel settings to be loaded into the 
decade counters. On the negative-going edge of LRST, 
A1U61 provides a low-level signal approximately 
1 us in width. This signal disables the delay clock AOI 
A1U64. A1U68A outputs a high-level signal (HRES) 
that resets the local, bus, arming, and terminal-count 
flip-flops and parallel enables the decade counters. 
During the time HRES is true, HRCL clocks the 
delay generator through A1U64, loading the nines- 
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complement of the DELAY thumbwheel switch set- 
tings into the decade counters. 


4-74. TIMING GENERATOR. (See schematic 7.) The 
timing generator provides four timing signals used 
in the data acquisition section of the Model 1607A. 
HAT is used in the reset circuitry for the local flip- 
flop. LAT is a clock signal for the pattern recognition 
circuit and memory index and control. HCL is a clock 
signal used in memory index and control, and memory. 
HDL is the clock for the delay generator and is also 
used in the data index and control circuit. 


4-75. The timing diagram for the four timing signals 
is shown on schematic 7. The negative-going LAT 
pulse remains LO for an interval of time determined 
by transistor array Al1U45 and the time constants of 
A1R48, A1R49, and A1C33. Shortly before the positive- 
going transition of LAT, the output of A1U45, pin 8, 
clocks J/K flip-flop A1U43B and resets LAT (A1U42, 
pin 10). The Q output of A1U48B goes HI, gener- 
ating HCL. HCL remains HI for approximately 25 ns. 
Shortly after the positive-going edge of HCL, HDL 
goes HI. The negative-going transition of HDL occurs 
5 ns before the negative-going transition of HCL. 
The widths of the timing signals and the time relation- 
ship between them are determined by A1C33 (LAT), 
A1C37 (HDL), AlC41 (HCL), and A1R49 (LAT). A 
complete adjustment procedure for the timing gener- 
ator is provided in Section V. 


4-76. All three circuits in the timing generator 
operate essentially in the same manner. When the 
input to the transistor array goes LO, its emitters ramp 
down at a rate determined by the RC network tied 
to the emitters. The ramp continues until it reaches 
threshold voltage minus Vhe of the second transistor 
in the pair. The threshold voltage is approximately 
0.5 volt and is supplied by A1U44, pin 10. When the 
emitters reach threshold voltage minus Vbhe, the 
undriven transistor turns on. The collector of the 
undriven transistor then goes LO presetting the 
flip-flop. Al1U42A/B form an RS flip-flop, and A1U43A 
and A1U43B are JK flip-flops. 


4-77. As soon as the flip-flop is preset, the input to 
to the transistor array goes HI, pulling the emitter up. 
When the emitters go up, the undriven transistor 
turns off and the timing generator waits for another 
PCLK. 


4-78. MEMORY/MULTIPLEXER. (See schematic 8.) 
The memory/multiplexer circuit consists of four 
random access memories (RAM’s) that store the 
incoming data from the system under test, associated 
memory address control circuitry, and a multiplexer 
that serializes the parallel memory outputs for display 
on the CRT. 


4-79. Memory. AlU28, A1U30, A1U32, and A1U34 


are random access memories. Inverters A1U29, A1U31 
and A1U33 delay the data from the temporary storage 
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flip-flops to provide proper time relationships between 
the data and other operations in the data acquisition 
section. Write address counter AlU60 addresses 
memory during a write operation. The computed 
address (CAO-CA3) addresses memory during a 
read operation. AOI’s A1U54, A1U55, A1U56, and 
A1U57 switch between the computed address and the 
write address counter. 


4-80. The AOI’s are controlled by several signals. 
When LDR and HDR* are true (Model 1607A in a 
display cycle), the AOI’s point to the computed 
address. When the Model 1607A is in a data acquisi- 
tion cycle, address selection is a function of the clock 
rate and the display qualifiers. If HCLQ or HSWA 
is LO, the AOI’s point to the computed address. 
If HCLQ and HSWA are both HI, the AOI’s point 
to the write address counter. 


4-81. HSWA is generated by JK flip-flop A1U46B. 
A1U46B is controlled by LWE1 and LAT. LAT presets 
the flip-flop, generating HSWA and LSWA. LWE1 goes 
LO shortly after the positive-going edge of LAT. On 
the positive-going edge of LWE1, A1U46B is clocked, 
forcing HSWA and LSWA false. The data stored in the 
temporary storage flip-flops is written into memory 
during the time interval that LWE1 and HSWA are 
true. The width of HSWA is 60 nanoseconds. 


4-82. The operation described’ in the preceding 
paragraph can occur only at clock rates less than 
15 MHz. When the qualified clock rate exceeds 15 MHz. 
LAT’s overlap the LWE1’s and flip-flop A1U46B is 
never cleared out. Therefore HSWA and LSWA remain 
in the true state. 


4-83. Thus, at clock rates below 15 MHz, the memory 
is addressed by the computed or display address be- 
tween write cycles. The partial display mode which 
occurs at clock rates below 60 Hz utilizes this feature. 


4-84. Multiplexer. Multiplexer A1U389 serializes the 
parallel output of the memories for display on the 
CRT screen. The horizontal state count sequences 
through the 16 parallel bits on the multiplexer input 
and provides a serial representation of the 16 bits 
at its output with bit 0 first. 


4-85. DATA INDEX AND CONTROL. (See schematic 
9 and figure 4-14.) 


4-86. Reset. At the end of a display cycle LRST resets 
the data index and control circuit and initializes a data 
acquisition cycle. The trailing-edge of LRST clocks 
JK flip-flop A1U93A, setting HR1 and LRHS in the 
true state. LRHS resets the start flip-flop U88C/U91 
and pulls the J input of flip-flop Al1U89B LO. HRI1 
pulls the J input of flip-flop Al1U93B and the K input 
of A1U89B HI. HR1 is also routed to the display 
section where it performs several functions. The 
first LAT after LRST sets JK flip-flop A1U93B. The 
Q output of AlU93B (LR2) resets the end flip-flop 
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Figure 4-14. Data Index 
and Control Reset Timing Diagram 


A1U92/U88B. The negative-going transition of the 
first LWE after LRST clocks the Q output of A1U89B 
HI. The Q output of AlU89B resets the data index 
counter A1U94 and stops the clock to terminal-count 
flip-flop Al1U94B. LWE2 presets flip-flop A1U93A and 
clears A1U94A. On the trailing-edge of LWE2, HWE 
clears out flip-flop AlU89A which sets HDR LO. This 
causes the K input of Al1U93A to go LO, prohibiting 
any additional LRST’s. 


4-87. On the next LAT, A1U93B is cleared by the 
negative-going transition. On the negative-going transi- 
tion of LWE2, A1U89B is cleared. This releases the 
data index counter master reset line. LWE2 also 
enables NAND gate A1U96A to pass HDL’s. 


4-88. Start Display Mode. In the start display mode, 
HSTR enables flip-flop Al1U88C/A1U91. When LRHS 
is HI and a trigger word is detected (HBeHLeHDC), 
LTRG and HTRG go true. HTRG enables the data 
index counter to start counting qualified clocks. Count 
14 of the data index counter is detected by NAND 
gate A1U96C, which applies a high level to the input 
of JK flip-flop A1U94B. On the next clock after state 
14, A1U94B counts the 15th state. The Q output 
of A1U94B parallel enables the data index counter, 
locking it in the terminal count state. Thus, the data 
index terminal count is generated by Al1U94B. This 
reduces the propagation delay from clock to terminal 
count of the data index counter. At the same time that 
the data index counter is parallel enabled, HTC sets 
the end flip-flop. This generates LDR which turns off 
further LWE’s so that data is no longer written into 
memory. LDR indicates to the display section that 
memory is loaded with good data by presetting flip- 
flop A1U89A through NAND gate U96B. This gener- 
ates HDR, which initiates a display cycle. 


4-89. End Display Mode. In the end display mode, 
HSTR is LO which holds the start flip-flop preset. 
This holds LTRG and HTRG* in the true state. Thus, 
the first LWE2 after LRST increments the data index 
counter. When the data index counter reaches terminal 
count (HTC is true), the end flip-flop waits for HB, 
HL and HDC. When a trigger word is detected and 
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the digital delay is complete, HDCeHBeHLeHTC sets 
the end flip-flop which generates LDR. LDR does not 
occur until the memory index counter is in the TC 
state indicating a full memory. 


4-90. Read Address Computation. During the display 
cycle, the memory data read to the display section is 
addressed by the computed address (CA0-CA3). The 
computed address is derived in four-bit adders A1U58 
and A1U59. AlU58 and A1U98A through A1U98D 
subtract the data index count from the write address 
count (WA0-WA3). The difference appears on the four 
sum outputs of AlU58. This difference is the address 
of the memory location containing the first word 
acquired during the data acquisition cycle. The first 
word address is added to the vertical state count in 
A1U59. The output of A1U59 is the computed address 
which is the sum of the first word address and the verti- 
cal state count. 


4-91. During a partial display, the data index counter 
and write address counter are incremented; but the 
first word address will not change as long as there 
are fewer than 16 words in memory. As soon as 16 
words are written into memory in the end display 
mode, the data index counter value becomes a fixed 
constant. However, the write address counter will 
continue to be incremented. Thus, the first word 
address changes. The instrument then keeps adding 
words at the bottom of the display and bumping a 
word out the top. This results in rolling the display 
on the CRT screen. As soon as the trigger word is 
detected, LWE2 is turned off and the write address 
counts stops counting. Thus, the output of Ud58 
becomes constant. The output of AlU59 now changes 
as a function of the vertical state count. 


4-92. HVGT Comparator. Comparator Al U97 compares 
the data index count with the vertical state count. 
Whenever the vertical state count exceeds the data 
index count, HVGT is true. HVGT indicates to 
the display section that the data stored in the memory 
location currently being addressed has not been up- 
dated during the present data acquisition cycle and is 
therefore invalid. The CRT is blanked whenever HVGT 
is true. 


4-93. Manual Reset. Whenever a manual reset occurs, 
HMR sets the end flip-flop, forcing LDR to the true 
state. HMR* also toggles JK flip-flop AlU94A. This 
generates HRBL, forcing HVGT HI. HVGT blanks the 
CRT. HMR%* is followed by LRST which resets the data 
index and control circuit. 


4-94. WORD INTENSIFY CIRCUIT. (See schematic 11.) 
The word intensify circuit determines when the verti- 
cal state count is addressing the trigger word location 
in memory. When the vertical state count addresses 
the trigger word, the trigger word intensify comparator 
A1U86 generates HE. HE is applied to the word 
intensify control logic (schematic 12). When HE is HI 
the word intensify control logic causes the current 


4-19 


Theory 


word being addressed in memory to be intensified on 
the display. 


4-95. Multiplexer AlU83 and 4-bit adder A1U79 
perform a code conversion on the DELAY thumbwheel 
switch outputs. AlU79 performs the following addition 
of the thumbwheel switch outputs: 


2D3 1D3 1D2 1D1 
+ 2D0 2D0 1 2D0 


Carry (C4) x3 22 z1 


where 1D1-1D3 are units-decade switch 
output bits 1-3, and 2D0, 2D are tens- 
decade switch output bits 0 and 3. 


The outputs of the adder are applied to the Ig inputs 
of multiplexer Al1U83, and HSTR is applied to the Ij 
inputs of the multiplexer. 


4-96. Selection of either the Ig data from the adder 
or Ij data from NAND gate A1U85B for output by 
the multiplexer is determined by the output of NAND 
gate A1U85C. Ig data is selected when the output 
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of AlU85C is LO; Ij data is selected when the 
output of AlU85C is HI. A1U85C is LO only when 
LNDLY is false and the selected delay is 15 or less. 
Therefore, in the end display mode with a selected 
delay of 15 or less, the vertical state count is com- 
pared with the output code from the adder. When 
they match, the A = B output (HE) of comparator 
A1U86 goes HI. When the delay is greater than 15, 
the A4 input of A1U86 is LO, forcing HE to the false 
state. 


4-97. When the start display mode is selected, the 
comparator is enabled only when the delay is set to 0. 
For all other delays, the A4 and B4 inputs of the 
comparator are held at different levels; holding HE 
false. 


4-98. When LNDLY is true, the select input of the 
multiplexer is held HI. Therefore the multiplexer 
always points to the Ij inputs. With HSTR true, 
the Ij inputs are all LO, causing the first word on 
the display to be intensified. With HSTR false, the 
Ij inputs are all HI, causing the last word on the 
display to be intensified. 


Table 4-1. Model 1607A Mnemonics 


MNEMONIC 
AM0-AM15 


ARM 


Arming input signal from TRIG ARM IN connector. 


FUNCTION ORIGIN 


Memory output data. Data stored in memory for display. 


Schematic 8, A1U28, 
A1U30, A1U32, A1U83 
PINS 5, 7, 9, and 11 


Schematic 6, TRIG ARM 
IN Connector J3 


CLOCK 


CAO0-CA3 


DATA 


DT 
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50 kHz display clock. CLOCK provides clock signal 
for horizontal state counter and blanking. 


Computed Address. Memory address used to read memory 
during display cycle. Computed address = vertical state count 
+ (Write Address Count - Data Index Count). 


Serialized data output from memory used to derive LZER 
and XDSPD. 


Delayed Trigger. Trigger generator output signal applied 
to DELAYED TRIG OUT connector. 


Input data bits 0 through 15 from Data Probes. 


HI, Armed. Complement of LARM. 


HI, Arm Enable. Data acquisition control signal (dc level). 
HARME = HI when NORM/AR\M is set to ARM position (in). 
When HI, the Model 1607A must be armed before it will 
recognize a trigger. 


Schematic 14, A2U14D, 
PIN 11 


Schematic 9, A1U59, 
PINS 2, 6, 9, and 15 


Schematic 8, A1U89, 
PIN 10 


Schematic 6, A1U62B, 
PIN 8 


Schematic 3, AlJ2, 
PINS 18 - 16; 

A1J3, PINS 11 - 16; 
AlJ4, PINS 11 - 16 


Schematic 6, A1U71A, 
PIN 7 


Schematic 10, NORM/ 
ARM 
Switch A2S2D 
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Table 4-1. Model 1607A Mnemonics (Cont'd) 


HI, Bus. Data acquisition control signal. 
HB = HI when bus flip-flop is set. 


HI, BCD. Display control signal (dc _ level) for 
Horizontal Code Converter U26. When HI, displayed word 
format is four four-bit bytes. When LO, displayed word 
format is five three-bit bytes with MSB left over. 


HI, Brighten. Control signal to Model 1600A 
HBR = HI indicates current displayed character in table B 
should be intensified. 


HI, Bus Trigger. Trigger signal (HI state) indicating both 
Model 1607A and Model 1600A Trigger words have occurred 
simultaneously in the trigger bus mode. 


HI, Clock. Clocking signal from timing generator used 
to clock data index and control. HCL is derived from PCLK. 


HI, Clock Qualifier. DSPLY qualification signal. 
HCLQ is HI when DSPLY qualifier requirements are met. 


HI, Delay Complete. Data acquisition control signal. 
HDC = HI when delay generator has counted out the delay 
set on DELAY thumbwheels. 


HI, Delay. Clock. Clocking signal from timing generator 
used to clock delay generator. HDL is derived from PCLK. 


HI, Data Ready. HI state occurs at the end of a data 
acquisition cycle. 


HI, Data Ready*. Memory Address control signal 
indicating trigger word has been found and memory is 
loaded with valid data. When HI, HDR* enables reading 
of memory by display section. 


HI, Display Reset. Reset signal for all display functions. 


HI, Delta T. Clocking signal for local flip-flop reset gate. 
HAT is derived from PCLK. 


HI, Equal. Control signal for word intensify circuit. 
HI when trigger word is being addressed by display section. 


HI, End. Display control signal (dc level). 
HEND = HI when END DSPL is selected. 
HEND = LO when START DSPL is selected. 


HI, Good Data. True state indicates current data in 
memory is valid and should be displayed. 


HGD = HDR @ HR! latched at end of each display cycle. 


HI, Map. Control signal for delay generator and data 
index and control. HMAP is always LO. 
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FUNCTION ORIGIN 


Schematic 6, AlU67A, 
PIN 7 


Schematic 13, 

BYTE 4 BIT/3 BIT 
switch 

A2S1E 


Schematic 12, A2U23E, 
PIN 12 


Schematic 5, Al1U25B, 
PIN 8 


Schematic 7, AlU43B, 
PIN 7 


Schematic 5, A1U26, 
PIN 8 


Schematic 6, A1U84B, 
PIN 9 


Schematic 7, A1U43A, 
PIN 6 


Schematic 9, Al1U89A, 
PIN 5 


Schematic 9, AlU88B, 
PIN 8 


Schematic 12, A2U14F 
PIN 4 


Schematic 7, Al1U42A, 
PIN 6 


Schematic 11, A1U86, 
PIN 14 


Schematic 10, 
START DSPL 
Switch A2S2B 


Schematic 2, A2U23F, 
PIN 15 


Schematic 12, 
GND 
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Table 4-1. Model 1607A Mnemonics (Cont'd) 


MNEMONIC FUNCTION ORIGIN 


Schematic 12, A2U4A. 
PIN 3 


HI, Manual Reset. Manual reset pulse. 
HMR goes HI on trailing edge of HMR*. 


HI, Manual Reset*. Manual reset signal for data index 
and control circuit. 


Schematic 12, A2U4A, 
PIN 3 


HI, Manual Reset External. External manual reset pulse 
from Model 1600A. 


Schematic 15, I/O 
PORT 
Connector J5, PIN 16 


HI, No Clock or No Qualifier. Signal used to derive 
LSC. HNCQ = HI when no qualified clock has occurred 
for more than approximately 20 ms. 


Schematic 10, A1U47C, 
PIN 8 


HI, No Qualifier. NO QUAL indicator light control signal. 
HNQL = HI when no display qualifier has occurred for more 
than approximately 100 ms. 


Schematic 10, A1U49C, 
PIN 10 


HI, No Trigger. NO TRIG indicator light control signal. 
HNTRG = HI when no trigger has occurred for more than 
approximately 100 ms. 


Schematic 10, A1U49A, 
PIN 1 


HI, Pattern Trigger Stored. Control signal for indicator 
light logic. When HPTS is HI, NO TRIG light is held off. 


Schematic 6, A1U71B, 
PIN 10 


Hi, Reset Button Latched. Data index control signal. 
When HRBL goes HI, HVGT is forced HI. 


Schematic 9, A1U94A, 
PIN 5 


HI, Reset Cleok. Clocking signal for digital delay and 
trigger generator during reset function (LRST = LO). 


Schematic 6, A1U68B, 
PIN 6 


HI, Reset. Reset pulse used in digital delay and trigger 
generator circuit. HRES is derived from LRST. 


Schematic 6, A1U68A, 
PIN 10 


HI, Reset 1. When HI, HR1 indicates that a reset 
has been requested and will happen on next input clock. 


Schematic 9, A1U93A, 
PIN 6 


HI, Repetitive selected. Display control signal 
(dc level). HRPS = HI when REPET/SINGLE switch 
is set to REPET. 


Schematic 12, REPET/ 
SINGLE Switch A2S1B 


HI, Single Sample Start. Disables HVGT at instrument 
turn-on ensuring display on CRT in SINGLE mode. 
HSSS = HI at instrument turn-on. Once reset occurs, 
HSSS remains LO. 


Schematic 12, A2U19E, 
PIN 12 


HI, Start. Data acquisition/display control signal 
(de level). HSTR = HI when START DSPL is selected. 


Schematic 10, END DSPL 
Switch A2S2C 


HI, Select Write Address. Address control signal. 
When HSWA is HI, memory is addressed by write address 
counter. 


Schematic 8, A1U46B, 
PIN 9 


HI, Local. Data acquisition control signal. 
HL = HI when local flip-flop is set. 


Schematic 5, Al1U67B, 
PIN 9 
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Model 1607A Theory 


Table 4-1. Model 1607A Mnemonics (Cont'd) 
MNEMONIC FUNCTION ORIGIN 
Schematic 10, SRC 


HI, Trigger Bus. Data Acquisition control signal 

(dc level). HTB = HI when SRC LOCAL/BUS switch LOCAL/BUS Switch 
is set to BUS. When HI, Model 1607A will trigger only A2S2E 
when its trigger word and the Model 1600A trigger word 
are true simultaneously in the trigger bus mode. 


HI, Terminal Count. Data index control signal. 
HTC = HI when data index counter is at terminal count. 


Schematic 9, A1U94B, 
PIN 9 


HI, Trigger. HTRG goes HI when trigger word is found 
and remains HI until data acquisition section is reset. 


Schematic 9, Al1U88D, 
PIN 11 


HI, Trigger Word ON. Data acquisition control signal 
(de level). HTWO enables TRIGGER WORD switches. 
HTWO = HI when OFF/WORD switch is set to WORD 
(in position). 


Schematic 10, WORD 
OFF/ON Switch 
A2S2F 


HVGT HI, Vertical Greater Than. Display control signal 
to blank CRT when display section addresses invalid data 
in memory. HVGT = HI when vertical state count is greater 


than data index count. 


Schematic 9, A1U97, 
PIN 15 


HI, Write Enable. Data index control signal. 
HWE = HCLQ e HCLe LDR 


Schematic 9, A1U88A, 
PIN 3 


Schematic 15, I/O 
PORT J5, 
PIN 17 


HI, External Repetitive Reset. External repetitive 
reset signal from Model 1600A. 


Horizontal State Count. Each four-bit word indicates address 
of a specific bit of current displayed word. 


Schematic 12, A2U25, 
PINS 38, 2, 6, and 7 


HI. H1600. Control signal from Model 1600A derived from 
L1600. H1600 = HI when Model 1607A is connected to 
Model 1600A via I/O Bus. 


Schematic 12, A2U15B, 
PIN 4 


Schematic 6, A1U71A, 
PIN 6 


LO, Armed. Control signal for trigger generator circuit 
and indicator and control logic. LARM = LO when ARM 
and HARME are both HI, or when HARME = LO. 


LO, Blank. Display blanking control signal. 
Display is blanked when LBNK = LO. 


Schematic 14, A2U23A, 
PIN 2 


LO, Clock Qualified. Complement of HCLQ. Schematic 5, AU41C, 


PIN 8 


LO, Data Ready. Control signal used to initiate 
display cycle. LDR goes LO when data acquisition is 
complete. 


Schematic 9, A1U92, 
PIN 8 


LO, Display Reset. Model 1600A table B reset signal. 
Used in I/O Bus operation. 


Schematic 2, A2U19C, 
PIN 6 


LO, Delta T. Clocking signal for pattern recognition, 
data index and control, and memory. LAT is derived 
from PCLK. 


Schematic 7, A1U42B, 
PIN 8 


LO, Enable Compare. Enable signal for trigger word 
intensify comparator AlU86. 


Schematic 5, DSPLY/ 
TRIG Switch A1S1C 


4-23 


Theory 


MNEMONIC 


LZER 


4-24 


Table 4-1. Model 1607A Mnemonics (Cont'd) 
FUNCTION 


LO, Horizontal Carry. Carry output from horizontal state 
counter. LHORC = 0 occurs following writing MSB of each 
displayed word. 


LO, Local Trigger. Trigger signal (LO state) indicating 
Model 1607A has met local triggering requirements. 


LO, No Arm. NO ARM indicator light control signal, 
LNARM = LO when no arming signal has occurred for more 
than approximately 100 ms. 


LO, No Clock. NO CLOCK indicator light control signal. 
LNCK = LO when no qualified clock signal has occurred 
for more than approximately 100 ms. 


LO, No Delay. Data acquisition control signal (dc level) 
LNDLY = LO when DELAY OFF/ON switch is set to OFF. 


LO, Reset HI Start. Start flip-flop reset signal. 


LO, Reset. Reset signal for data acquisition section. 
LRST occurs at end of display cycle. 


LO, Reset 2. Data index and control reset signal. 


LO, Slow Clock. Blanking control signal enabling 

words to be written one at a time as they are written in 
memory in partial display mode with END DSPL selected. 
LO when clock rate is less than approximately 50 Hz. 


LO, Select Write Address. Complement of HSWA. 


LO, Trigger. LTRG is inverted and routed to display 
section to control] blanking. 


LO, Trigger Qualified. Qualifier control signal. 
When LTRQ = LO, HCLQ is held HI. 


LO, Vertical Carry. Carry output from vertical state 
Counter. LVRTC occurs following writing of last word 
on display. 


LO, Write Enable 1. Memory address control signal. 
LWE1 = LO enables HSWA and LSWA. 


LO, Write Enable 2. Clock signal for write address counter. 


LO, External Manual Reset. External manual reset signal 
from Model 1600A for data index and control circuitry. 


LO, External Plugged. DC level applied to Model 1600A 
indicating Model 1607A is connected on I/O Bus. 
LXPG is always LO. 


LO, Zero. Determines whether a one or a zero is displayed 
on the CRT. When 100 kHz is applied to the horizontal 
output a zero is displayed. 


Model 1607A 


ORIGIN 


Schematic 12, A2U25, 
PIN 12 


Schematic 6, Al1U69A, 
PIN 8 


Schematic 10, Al1U72B, 
PIN 8 


Schematic 10, A1U47D, 
PIN 11 


Schematic 10, DELAY 
OFF/ON Switch A2S2A 


Schematic 9, A1U93A, 
PIN 5 


Schematic 2, A2U9, 
PIN 8 


Schematic 9, A1U93B, 
PIN 7 


Schematic 14, A2U1C, 
PIN 10 


Schematic 8, A1U46B, 
PIN 7 


Schematic 9, A1U91, 
PIN 8 


Schematic 5, DSPLY/ 
TRIG Switch A1S1C 


Schematic 12, A2U20, 
PIN 12 


Schematic 9, A1U90A, 
PIN 6 


Schematic 9, A1U90B, 
PIN 8 


Schematic 15, I/O 
PORT Connector J5 


Schematic 12, A2ZU15C, 
PIN 6 


Schematic 12, A2U2A, 
PIN 3 
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Model 1607A Theory 


Table 4-1. Model 1607A Mnemonics (Cont'd) 
MNEMONIC FUNCTION ORIGIN 
Schematic 15, I/O 


LO, 1600. Control signal from Model 1600A enabling 
that instrument to exercise control of the Model 1607A PORT Connector Jd 
display section. 


Negative (Transition) Clock. A buffered TTL reproduction 
of the clocking signal from the system under test, the 
complement of PCLK. 


Schematic 3, CLOCK 
INPUT Connector AlJ1, 
PIN 11 


Qualifiers 0 and 1. Input qualifier bits 0 and 1 from data 
probes. 


Schematic 3, Q1, QO0/ 
INPUTS 15 - 12 Con- 
nector AlJ2, 

PINS 11 and 12 


Slope Invert.’Clock slope command signal to the 
Clock Probe. The complement of SS. SI = HI when 
CLOCK is LI (out) and LO when CLOCK is “L (in). 


Schematic 3, CLOCK/ 
Switch A1S1B 


SQOH, SQ1H Buffered QUALIFIER Q0/Q1 switch outputs for HI 
position. TERM = +5 V when applicable switch is set 


to HI and =0 V when set to OFF or LO. 


Schematic 4, Al1U24A, 
PIN 2; A1U24B, 
PIN 4 


SQOL, SQIL 


Buffered QUALIFIER Q0/Q1 switch outputs for LO 
position. TERM = +5 V when applicable switch is set to 
LO and =0 V when set to OFF or HI. 


Schematic 4, AlU24C, 
PIN 6; A1U24F, PIN 15 


Slope Switch. Clock slope command signal to Clock Probe. 
SS and SI control PCLK and NCLEK leading edge transitions 
in reference to clocking signal from system under test. 

SS = LO when CLOCK is_r(out) and HI when CLOCK is(in). 


Schematic 3, CLOCK_SJ7 “L 
Switch A1S1B 


SOH-S15H Buffered TRIGGER WORD switch outputs for HI 
position. TERM = +5 V when applicable switch is set to HI 


and =0 V when set to OFF or LO. 


Schematic 4, A1U19 
thru U24 


SOL-S15L Buffered TRIGGER WORD switch outputs for LO 
position. TERM = +5 V when applicable switch is set to HI 


and =0 V when set to OFF or HI. 


Schematic 4, A1U19 
thru U24 


THRESHOLD | A dc level applied to the Clock and Data Probes which 
matches probe comparator switching threshold to the 


switching threshold of the system under test. 


Schematic 3, A1U48, 
PIN 6 


TQO0, TQ1 Temporary Storage flip-flop qualifier output bits 


0 and 1. 


Schematic 5, A1U9, 
PINS 6 and 8 


TQ0, TQ1 Complemented Temporary Storage flip-flop qualifier 


output bits 0 and 1. 


Schematic 5, A1U9, 
PINS 5 and 9 


T0O-T15 


Temporary Storage flip-flop output bits 0 through 15. Schematic 5, AlU1 


thru U8, PINS 6 and 8 


Vertical State Count. Four-bit address of word 
currently being displayed. 


V0-V3 


Schematic 12, A2U20, 
PINS 38, 2, 6, and 7 


Write Adress Count. WA0O - WA3 address memory during 
write function. 


WAO0-WA3 Schematic 8, A1U6, 


PINS 14, 13, 12, and 11 
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Table 4-1. Model 1607A Mnemonics (Cont'd) 
MNEMONIC FUNCTION ORIGIN 
Schematic 12, A2U15D, 


External Display Data. Value of bit currently being 
addressed by VO - V3 and HO - H3. Signal is routed to PIN 8 
Model 1600A via I/O Bus for display on table B. 


External Horizontal State Count. Bit address from 
Model 1600A display section. 


XHO0-XH3 


Schematic 15, I/O 
PORT Connector, 
PINS 6, 7, 8, and 9 


External Vertical State Count. Word address from 
Model 1600A display section. 


XVO0-XV3 


Schematic 15, I/O 
PORT Connector, 
PINS 10, 11, 12, and 13 


1D0-3, 2D0, 
2D3, 3D0, 
3D3, 4D0, 
4D3, 5D0, 
5D3 


Outputs from DELAY switch used to derive HE. 
Term is XDY where X = decade and Y = bit of 4-bit code. 


Schematic 6, A10S1 
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Performance Tests 


SECTION V 


PERFORMANCE TESTS AND ADJUSTMENTS 


5-1. INTRODUCTION. 

5-2. This section contains performance tests and ad- 
justment procedures for the Model 1607A. The perform- 
mance test procedures verify that the instrument meets 
its specifications as listed in table 1-1. The adjustment 
procedures in this section are provided to help you 
maintain the instrument within specification limits. 
5-3. RECOMMENDED TEST EQUIPMENT. 
5-4. Equipment required for the performance checks, 
adjustment procedures, and troubleshooting is listed in 
table 5-1. Any equipment that satisfies the critical 
specifications given in the table may be substituted for 
the recommended model(s). 


5-5. TEST RECORD. 


5-6. Results of the performance tests may be tabulated 
on the Test Record at the end of this section. The Test 
Record lists all of the tested specifications and their 
acceptable limits. The results recorded at incoming 
inspection can be used for comparison in periodic 
maintenance and troubleshooting and after repairs or 
adjustments. 


5-7. PERFORMANCE CHECK. 


5-8. Two performance tests are provided: 1) the opera- 
tional check verifies critical operation of the instrument 
and clock and data probes; 2) the performance verifica- 
tion test checks the 1607A electrical specifications listed 
in table 1-1 as the performance standard. Unless a 
detailed verification is required, perform only the initial 
operation check. 


5-10. OPERATIONAL CHECK. 


DESCRIPTION: 


5-9. TEST CONNECTOR. The performance test and 
calibration procedures require that the CLOCK and 
DATA probe inputs be connected to pulse generator 
outputs. A convenient connector that includes a50-ohm 
termination for the pulse generator may be constructed 
per figure 5-1. Hewlett-Packard part numbers are given 
below; any equivalent parts, however may be used. 


OO cont Otc cee ak 1250-0083 

bleh octave eta pte) 31 SOS Roe ot eh eee 0360-1632 

ar vw aoa ose etatauayeray eet e\abal ak stetes atcha eet nates 2950-0001 
mraleratensraner siete 0760-0024 


TWO 

100 OHM 

1 WATT 
RESISTORS 


Figure 5-1. 50-ohm Test Connector 


This check verifies functional operation of the 1607A and clock and data probes. Unless a detailed specifications 
verification is required, perform only the operational check. 


EQUIPMENT: 
Pulse Generators (2) 
Monitor Oscilloscope 
Display Instrument (Oscilloscope or X-Y Display) 


PROCEDURE: 


a. Perform the TURN-ON PROCEDURE and OPERATORS CHECKS AND ADJUSTMENTS listed in Section 
III (paragraphs 3-38 and 3-40) to verify proper operation of the display functions in the Model 1607A. 


b. Connect test equipment as shown in figure 5-2, and apply test waveforms to clock and all data inputs. 
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e. 


5-2 


PULSE 
GENERATOR 
A 


MONITOR 
OSCILLOSCOPE 


PULSE 
GENERATOR 


OSCILLOSCOPE 
OR 
X-Y DISPLAY 


10:1 PROBE 


10:1 PROBE 


*(See figure 5-1 for construction 
of this connector.) 


TEST SETUP 


ea 1 ps Be ord 
+3V — — 
+1.5V —-[~ -05 Us PULSE GENERATOR 
ov A OUTPUT 
SETUP TIME —+l.o3 —— 1 Us a (DATA INPUT) 
2y-—— 
+1.5V --— -05 ps PULSE GENERATOR 
ov B OUTPUT 


(CLOCK INPUT) 


5022* 


TEST WAVEFORMS 


Figure 5-2. Operational Test Setup 


Set Model 1607A controls as follows: 


a Ss inauis vuit'v n bind diaen dave veces oveede sacemasanimd obenss seine elf 
TERT 0 0 a nnn ee ee TTL 
CUTE Et) 0.0 nnn | ene Se OFF 
SO TELE MODS) ose. 2 RE a com Fo a REPET 
TT Do I eee ae ON 
TRIGGER MODE 

ON ene I nS piv vigie-c since's snip + 2 pnnve,dw ow'e a0» age ORI wane ee NORM 

aaa aR ls esse 'nvisis d ainslecin v pa'e os 0 va oe eee Cen pameees LOCAL 
PLOT VOID) 2 nr een arelne all HI 


Alternately switch each TRIGGER WORD switch to LO and back to HI. Verify that NO TRIG lamp turns on 
and that a loss of display occurs when switch is set to LO. 


Ground each data probe separately. Verify loss of display and NO TRIG indication when probe is grounded. 
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Table 5-1. Recommended Test Equipment 


| Instrument | Critical Specification Recommended Model | Use | 


Waveform Bandwidth: 100 MHz HP 1740A P, A, T 
Monitoring Input Z:50 and1M 

= 20 pF 

Vertical Sensitivity: 5 mV 


Display Instrument HP 1700 Series 
(Oscilloscope or 


X-Y Display) 


External X and Y Inputs: 
0.1 to 1-volt sensitivity, DC to 
> 500 kHz bandwidth 
Z-axis Input: 
DC coupled positive blanking 
Must be able to fully blank with 
10 Vinput atl0 mA 


Pulse HP 8013A 


Generators (2) 


Adjustable 0 to 20 MHz; Adjustable 

0 to 5 V pk amplitude; Positive and 
Negative Polarity; Adjustable 20 ns to 

to 0.54s width; Adjustable 0 to 5-V offset 


Multimeter De current 0 to 30x A; de voltage, 0 to 10 V; HP 3435A 


Resistance, 0 to 43 kilohms 


LCR Meter Capacitance, 0 to 25 pF HP 4332A 


50-ohm BNC 
feedthrough 


50-ohm feedthrough termination HP 11048B 


Function +10 V offset HP 3310A 


Generator 


Period Measurement 


HP 5300A 
HP 5302A 


Counter 


Pattern recognition and HP 1600A 


State Display 


Logic State Analyzer 


Logic Troubleshooting | Logic Pulser, Logic Probe, 
Kit Logic Clip 


P = Performance Check, A = Adjustments, T = Troubleshooting 


HP 5015T 
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PERFORMANCE TESTS 


5-11. INPUT RC. 


SPECIFICATION: 
40 kN +3 kN shunted by <14 pF. 


DESCRIPTION: 
This test verifies the input impedance and shunt capacitance of all data and clock inputs. 


EQUIPMENT: 
Multimeter 
LCR meter 


PROCEDURE: 
a. Using a multimeter, measure the resistance between each data probe input and ground and between the clock- 
probe input and ground. Verify that input impedance of clock and data probes is 40 kN +3 kQ. 


b. Using LCR meter, measure shunt capacitance between each data-probe and clock-probe input and ground. 
Verify that each input capacitance is less than 14 pF. 


5-12. INPUT BIAS CURRENT. 


SPECIFICATION: 
30 HA. 


DESCRIPTION: 
This test verifies that each clock and data probe current input is less than 30 nA. 


EQUIPMENT: 
Multimeter 


PROCEDURE: 
a. Set THLD to VAR. Using multimeter, monitor VAR MEAS and adjust VAR SET for —10 Vdc. 


b. Using multimeter, measure current between each clock and data probe inputs and ground. Verify that currentis 
less than 30 vA. 


5-13. INPUT THRESHOLD, MINIMUM INPUT SWING. 


SPECIFICATION: 
Input Threshold; TTL, fixed at approx +1.5 V, variable +10 Vdc. 
Minimum Input Swing; 0.5 V pk-pk +5% of threshold voltage. 


DESCRIPTION: 
This procedure verifies that the clock and data inputs recognize the proper state of 1 or 0 when an input signal is 
compared with a threshold voltage. It also checks operation at different threshold levels and the associated 
minimum p-p input signal swing required for each threshold voltage. 
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Model 1607A Performance Tests 
PERFORMANCE TESTS 


OSCILLOSCOPE 
OR 
X-Y DISPLAY 


MONITOR 
OSCILLOSCOPE 


FUNCTION 
GENERATOR 


CONNECT BITS 
DATA ONE AT A TIME 


PROBES 


BITS 0-5 


10:1 PROBES 


(See figure 5-1 for 
construction of 
this connector.) 


TEST SETUP 


+.575 p 
& SYMMETRICAL* 
ABOUT 1.5 Vdc) 


+1.0 p-p 
(=SYMMETRICAL* 
ABOUT +10 Vdc) 


+0.5 p +1,.0 p-p 

(= SYMMETRICAL“ (= SYMMETRICAL* 

ABOUT OV) ABOUT —10 Vdc) 
OV THRESHOLD TEST WAVEFORMS —10V THRESHOLD 


*Thresholds shown are approximate and will be slightly higher than symmetrical. Function generator offset may be adjusted 
for stable logic analyzer display. 


Figure 5-3. Input Threshold, Minimum Input Swing 
EQUIPMENT: 
Function Generator 
Monitor Oscilloscope 
Display Instrument 


PROCEDURE: 
a. Connect test equipment to CLOCK and DATA probe input bit 0 as shown in figure 5-3. 


b. Set 1607A controls as follows: 


(CILOXCUGS IRy ae ROR Ce A) Cri ee = 
TUHILID) eee treo Oh mmm PTT 
STV RSTO) L0G PANY oP a ek oc woe w c.5 awinarse’es ecsmmmn gandineeidecgee ule eee ee nan ON 
\OVED), 5 se WS OS oo mtn n et he A A ON 
QUALIFIER 

DIGIUM eS nn Saree errr a ren eae PN DISPLAY 

Gt) Gill Ne Se errr iner sake oe ee OFF 
IN MCCCHTIE WORD), ss OL: en ris Pa LO 


c. Apply test waveform A to CLOCK and DATA probe input 0. 
SS eee 


5-5 


Performance Tests Model 1607A 
PERFORMANCE TESTS 


d. Set trigger word switch bit 0 to HI. 


e. Observe that display has a 1 only at data bit 0and NO CLOCK, NO TRIG, and DATA HELD indicators are off. This 
verifies that the 1607A is properly accepting data at the fixed TTL threshold level with minimum p-p input signal 
swing. 


f. Repeat steps c thru e for remaining trigger word switches one bit at a time. 
NOTE 


The following steps verify that the 1607A is recognizing and accepting data correctly at different 
threshold levels with minimum p-p signal swing applied. 


g. Apply test waveform B to CLOCK and DATA probe input 0. 
h. Set TRIGGER WORD bit 0 to HI, all others to LO. 


i. Set THLD to VAR and adjust VAR SET for stable display with data bit 0 indicating 1 and all other data bits 
indicating 0; NO CLOCK, NO TRIG, and DATA HELD indicators should be off. 


j. Repeat steps g thru i for remaining trigger word switches one bit at a time. 


k. Remove 50-ohm termination from function generator in order to get +10 volt offset for waveforms C and Din 
following steps. 


l. Apply test waveform C to CLOCK and DATA probe input 0. 
m. Set TRIGGER WORD bit 0 to HI and all others to LO. 


n. Adjust VAR SET for stable display with data bit 0 indicating 1 and all other data bits indicating 0 and NO 
CLOCK, NO TRIG, and DATA HELD indicators off. 


o. Repeat steps 1 thru n for remaining trigger word switches one bit at a time. 
p. Set CLOCK slope to J. 

q. Apply test waveform D to CLOCK and DATA probe input 0. 

r. Set TRIGGER WORD bit 0 to LO and all others to HI. 


s. Adjust VAR SET for stable display with data bit 0 indicating 0 and all other data bits indicating 1; 
NO CLOCK, NO TRIG, and DATA HELD indicators should be off. 


t. Repeat steps q thru s for remaining trigger word switches one bit at a time. 


5-14. SETUP AND HOLD TIME. 


SPECIFICATION: 
Data setup time: (time data must be present prior to clock transition) 20 ns. 
Hold Time: (time data must be present after clock transition) 0 ns. 


DESCRIPTION: 
Setup Time is the length of time that data must be present at a 1607A data probe input before it is clocked into the 
1607A. Hold Time is the length of time data must remain stable at a 1607A probe input after it is clocked into the 


1607A. 


EQUIPMENT: 
Pulse Generator 
Monitor Oscilloscope 
Display Instrument 
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Model 1607A Performance Tests 
PERFORMANCE TESTS 


PULSE PULSE 


OSCILLOSCOPE MONITOR 
OR 


GENERATOR GENERATOR OSCILLOSCOPE 
X-Y DISPLAY A souTPUT TRIGGER” 
TRIGGER © O 6 


OUT 


CONNECT BITS 
ONE AT A TIME 


10:1 PROBE 


DATA 
PROBES 


BITS 0-5 


10:1 PROBE 


*(See figure 5-1 for construction 
of this connector.) 


TEST SETUP 


1 Us 5082* 
30 ns 4 
+4.0V -— — 
+1.5V -— — | | | | 
OV PULSE GENERATOR 


SETUPTIME-=| 20 ns a ! A OUTPUT 


(DATA) 


+4.0V——— 
41.5V -—-f 25 ns +| | | PULSE GENERATOR 
OV | (CLOCK) 
= }--HOLD TIME TEST WAVEFORMS 


Figure 5-4. Setup and Hold Time Test Setup 


PROCEDURE: 
a. Connect test equipment to CLOCK and DATA probe input 0 as shown in figure 5-4. 
b. Set 1607A controls as follows: 
EO CR rere Oe TI eTeTSIS re oles 0.0.6 .0.0:8/0i ne 0iaveipejevilesaxeve iniea.o)0\nyelei v's) a ele ale) eter Stel Syal/ er Qtotel eta tate a aearetatane a) 
4UESOUID) oetomesectoobe Cobo 6 00d C1 OCU Ieee eee et earner errr Cr r ater encieceanc: Mont TTL 
SOVARUTAID T'S BAN eresrepercieras tered crane: sta 0 0.5 jn sie: ele <i0-e aire) /o-9i618! 0: 0irei6e) oilay Sin! oyevaalateinlallata aialjeenaiieroxelereretee terete aetna teteeanane ON 
YY ORT aera ee Sea enor sie: Sevens & uh oiae o:0relevevevelars-a%e bi6 eS’ ece Sve e/averéintelere a wlateleneletora/el dialeetetetelaetteseceet tetera ON 
QUALIFIER 
TTS BASES Gees era iterate ators so: i: oie: aie'b\0.cini0ve 6 breve a Wie eve eve eveieuee aveiecereber sia ele nyetlehe esta atoustial ata taiebar amet DISPLAY 
Al)J(AlU Gahnoecacer sccecoc COO p eee ee een mr mrnrnennacrr Soccer  Soace oc oncer ee OFF 
STURT GER WVO RDS Lt OU Die ctererssoieicie «'s 6:40, o's'0'e.0;0' 3/0016 06.9 010)0) 9 eile.els\ ere er0'el erases eleiepolaecoes eieteteletei siete ret aerate teateretene LO 
c. Set TRIGGER WORD bit 0 to HI. 
d. Observe stable display of 1’s for selected data bit and that NO CLOCK, NO TRIG, and DATA HELD indicators 
are off. This verifies that the 1607A is properly accepting data. 
e. Adjust delay time between pulses so that trailing edge ( ~) of data pulse is coincident with leading edge( J” ) 
of clock pulse (0 hold time). Observe that 1607A display remains stable for 0 hold time. 
f. Repeat steps c thru e for remaining data probe inputs one probe at a time. 


5-15. REPETITION RATE. 


SPECIFICATION: 
0 to 20 MHz 


Performance Tests 


TEST WAVEFORMS 


PERFORMANCE TESTS 


OSCILLOSCOPE PULSE PULSE MONITOR 
OR GENERATOR GENERATOR OSCILLOSCOPE 
X-Y DISPLAY A TRIGGER B A B 
TRIGGER o - IN 0 H 
CONNECT DATA 
BITS ONE AT , 
SATA 10:1 PROBE 


PROBES pitso-5 


10:1 PROBE 


*(See figure 5-1 for construction 
of this connector.) 


PULSE GENERATOR 
A OUTPUT 
(DATA INPUT) 


PULSE GENERATOR 
B OUTPUT 
(CLOCK INPUT) 


Figure 5-5. Repetition Rate Test Setup 


EQUIPMENT: 
Pulse generator (2) 
Monitor Oscilloscope 
Display Instrument 


PROCEDURE: 


a. 
b. 


BA 


e. 


f. 


nn. 
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Connect test equipment as shown in figure 5-5. 
Set 1607A controls as follows: 


Sr ogg bos on dev vase cnene cue ces acces asudSdieeeneeoummaaermcs ae 
oc aiaid a vbceine Va vp oe 0 0s oe « 2: c Oe gs TTL 
eR ciocnien purnihewn db nivicin pines nae 0 tvs Seem ae eanetoanten REPET 
a eR ro cine v bicetibw nono nns asia s 0c 0 REED ReR semen apt ON 
TRIGGER MODE 
ok ic vend whine noe sieve vo a. nal owheeleamummernes anne NORM 
Sa ig tiiaicie o)h.nsciprn. cite vines pale ONION er LOCAL 
eS gris nad dined nid vv vos nie some gee MMA T AGN OA ON 
Se PUNT ORT WME eS MIO socio ss nied evo.n ease + vo v'anigtinumpaomavarinsites tyler LO 
icc c event rane none te even vei nnd aguippom planta srier ne OFF 


Apply test waveforms shown in figure 5-5 to CLOCK and DATA probe input 0. 

Set TRIGGER WORD bit 0 to HI. 

Observe that the 1607A display is 1 for data bit with signal applied and that NO CLOCK, NOTRIG, and DATA 
HELD indicators are off. This verifies that the 1607A is properly accepting data at the maximum specified rate. 
Repeat steps c thru e for remaining data probe inputs one at a time. 
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Model 1607A Performance Tests 


PERFORMANCE TESTS 
5-16. MINIMUM CLOCK AND DATA PULSE WIDTHS. 
SPECIFICATION: 


Minimum Clock Pulse Width: 20 ns at threshold. 
Minimum Data Pulse Width: 25 ns at threshold, 


MONITOR 
OSCILLOSCOPE 


A B 


OSCILLOSCOPE 
OR 
X-Y DISPLAY 


PULSE 
GENERATOR 
A 


PULSE 
GENERATOR 


TRIGGER O 


10:1 PROBE 


10:1 PROBE 


*(See figure 5-1 for construction 
of this connector.) 


PULSE GENERATOR 
A OUTPUT 
(DATA INPUT) 


TEST WAVEFORMS 


EQUIPMENT: PULSE GENERATOR 
Pulse Generator (2) B OUTPUT 
Monitor Oscilloscope ED eRINEUT) 
Hy Sesy Tet ea Ie Figure 5-6. Minimum Clock and Data Pulse Width Test Setup 
PROCEDURE: 
a. Connect test equipment as shown in figure 5-6. 
b. Set 1607A controls as follows: 


(CILOCIK, A Rie iis | i i nen ROO _F 
SDE een. err HE TTL 
SSIVA UT DISPIGAN ou .'cpa ene dtyre oe oss o.0.c.n.vid'ni's wong Xdipioin a evewtebarna stew ccd ee a ON 
VOID es Ce ST es nN TA ON 
QUALIFIER 

DUS AANA NgI(C A em M DISPLAY 

QL Nin ey NEO et ner mnmN re Nf OFF 
ANEKCCIDIT KODA kere er CT 8! GeO ar > LO 


c. Apply waveforms shown in figure 5-6 to clock and data probe input bit 0. 
. Set TRIGGER WORD bit 0 switch to HI. 

e. Observe stable display of 1 for selected data bit and NO CLOCK, NO TRIG, and DATA HELD indicators are 
off. This verifies that the 1607A is properly accepting data with minimum width clock and data pulses 
applied. 

f. Repeat steps c thru e for remaining data inputs one input at a time. 


Performance Tests 


PERFORMANCE TESTS 


5-17. TRIGGER ARM INPUT. 


SPECIFICATIONS: 


Impedance: 50 ohms, Level: low state, 0 V to 0.4 V; high state, 2 V to 5 V, Pulse Width: 15 ns minimum at 1.5 V level. 
Arming Conditions: If the arming pulse positive edge occurs 45 ns after clock, triggering occurs on the same clock 
cycle that itis armed. If the arming pulse positive edge occurs 75 ns after a clock, triggering occurs on the next clock 


cycle. 


DESCRIPTION: 


This test verifies that, when in the ARM mode, if a TTL level, positive-transition signal is applied to the TRIG ARM 
input less than 45 ns after a clock leading edge, that same clock will pulse the PATTERN TRIG OUT output high 
when data input matches the TRIGGER WORD switch settings. Also, this test verifies that when in the ARM mode, 
if a TTL level, positive-transition signal is applied to the TRIG ARM input more than 75 ns after a clock leading 
edge, the next clock will pulse the PATTERN TRIG OUT output high when data input matches the TRIGGER 


WORD switch settings. 


OSCILLOSCOPE PULSE PULSE MONITOR 
OR GENERATOR GENERATOR OSCILLOSCOPE 
X-Y DISPLAY TRIGGER B 


A 
TRIGGER 9 


TRIGGER ARM 
INPUT 


| a 


Pal 10:1 PROBE 
mo 


*(See figure 5-1 for construction 
ma of this connector.) 


TEST SETUP 


PATTERN 
TRIGGER 
OUTPUT 


PULSE GENERATOR 
A OUTPUT 
(CLOCK INPUT) 


TEST WAVEFORMS 
PULSE GENERATOR 


B OUTPUT 
(ARMING INPUT) 


Figure 5-7. Trigger Arm Input 


EQUIPMENT: 
Pulse Generators (2) 
Monitor Oscilloscope 
Multimeter 
Display Instrument 


PROCEDURE: 


a. 
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Remove power from 1607A. 
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Model 1607A Performance Tests 


PERFORMANCE TESTS 


Set 1607A controls as follows: 


OO er aicin es o.e.n. © 5.6.0)6.9 len 0\y. tie ome Yn 0 a:esa-a alow a3 'eva-e-wre oral age pTea ne af 
SORTA eaiatais ie’ @:'s\ein's a:n'eis oie fn sare nieie-e'e:6 ein «.6/4.n-e G50! ¥6<6 ed ge erecany e/a NESE enn ne aa TTL 
QUALIFIERS 

IDANS) AWE G Gl WC € See erm ENE DISPLAY 

OF On iar ewia.e!s:0.0:0:0:0 Kine win eviews o.einag ule e.a'ein d's vs iv adi e'e al ge piste eh ne eee OFF 
SIV TE LODE a, o:0.:0,0.0:6.0'2:6ic:in.0:8. no 0:0)ara.e:6 eine oe 'o-a.6 w:wpeesdlele Sia geet ee ae ae nena ee REPET 
SAINTS IGA Y, 0.5.0.0 ccc: si 0.0.0. o.neiaie «0:6: ws alsin, deine 06/01 ale wav Oe ee eee en ON 
TRIGGER MODE 

INGRAM, oinisi nine sioinia:aniaceia #0 ig. «:0\e.a/aie,n ja, cn’e inven. wimjat ioc ACs geno et 6a: oe eee ARM 

OC OB ys xn n:6n'.9:0.0 » .0:6.0:n9:01054 wjeioiounie 4's 0'¥ oie bie 4 © ocuipln wy vee. fmt ru oe er LOCAL 

WORD ile wieitoacs etre a-a0e aie « 6:0:0.0:0.0:6.010)0. 0-4, 0.0.0.0 9 w\0. 0 0l it: 90.4 fue or0 @ioim opie 6 Oe ON 
TRIGGER: WORD; Dit 0-16 w.0.4.6...00ne0acseisenieseevsirsecemeweasicene¥/e e a wis miele en itn nnn LO 


Using multimeter, measure input impedance of the trigger arm input. Verify that measured value is 50 ohms 
+2.5 ohms. 


Reapply power to 1607A. 
Connect test equipment as shown in figure 5-7 and apply test waveforms to CLOCK and TRIG ARM inputs. 
NOTE 
Steps f thru h verify that the 1607A PATTERN TRIGGER OUTPUT pulses high when a TTL level 
positive transition input is applied to the ARM input within 45 ns after a clock leading edge when 
input data matches the TRIGGER WORD switch settings. 
Set pulse generator A for single pulse operation. 


Set monitor oscilloscope for EXTERNAL trigger, NORMAL trigger mode, and 5 ms/div sweep. 


Press pulse generator A MANUAL (single pulse) pushbutton. Verify that a sweep occurs on the monitor 
oscilloscope for every pulse input to the 1607A. 


NOTE 
Step i thru 1 verify that the 1607A PATTERN TRIGGER OUTPUT pulses high on the next clock to 
occur when a TTL level positive transition signal is applied more than 75 ns after a clock edge when 


input data matches the TRIGGER WORD switch settings. 


Return pulse generator A repetition rate to approximately 1 MHz and adjust pulse generators for 75 ns delay 
between clock pulse and arming pulse leading edges. 


Set pulse generator A for single pulse operation. 
Set oscilloscope for EXTERNAL trigger, NORMAL trigger mode, and 5 ms/div sweep. 


Press pulse generator A MANUAL (Single pulse) pushbutton. Observe that a sweep occurs on the monitor 
oscilloscope on every other pulse input to the 1607A. 


eee ee ee 


5-18. PATTERN AND DELAYED TRIGGER OUTPUTS. 


SPECIFICATION: 
High, = 2 V into 50 ohms; low, <0.4 V into 50 ohms; width, approx 25 ns. 


DESCRIPTION: 
This test verifies amplitude, width and operation of the Pattern and Delayed Trigger Outputs. 


a eee nese ee 
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MONITOR 
OSCILLOSCOPE 


FUNCTION 
GENERATOR 


OSCILLOSCOPE 
OR 
X-Y DISPLAY 


PATTERN TRIGGER OUT 
DELAYED TRIGGER OUT 


DATA 
PROBE 


BIT O 
GND 


CLOCK 
PROBE 5022 * 
TEST SETUP 
"(See figure 5-1 for construction 
fot this connector.) 
— =1 usec ——>| 
+4V 
FUNCTION 


TEST WAVEFORM) Gurpur 


T Ov 
(DATA INPUT) a a 


= 200 nSEC 


Figure 5-8. Pattern and Delayed Trigger Outputs Test Setup 


EQUIPMENT: 
Monitor Oscilloscope 
Function Generator 
50-ohm Terminations (2) 


PROCEDURE: 


a. 


b. 


c. 


e. 
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Connect test equipment as shown in figure 5-8. 


Set 1607A controls as follows: 


SON Oe ale olalsin a ina ve 9/p,2.0) ines wn\ ele 0 w.0,0.0.n\nisiere'aivinis/sieie. o:e 9.0%» 0,0/e ayeis\eloiejainlaale|i,s/eielelojals\s me 
SHEULID). 42.2246 25 56505+ 255554500) Oe soe eee aE nan ae eae penn anmrn or cdo oro cocdooooncccms TTL 
Sem U ate ON BeT OD Mit Ea NSAWY Ae ee Ee elsloaiatiste a 2\ ole malo. 0 0:0: 0)0'% 010 0Yain oie wis)aioie.n/\0i0\0:0\vie\eiala\e'* #0 e/mlate)sisiniel aie s)(01s\ei0]e\e\o\ ¢i0)eie ON 
Aa a eee Pei oop ,0 wie wo! 6 an! v.0 nie ciuin'n’e'e, 6inin/siewwis © s/aisis win'e.o/eie « 16 elolebeleioieleiel+iale\nlo/s)alaia\els\e\ei8)s ON 
QUALIFIER 

TOME LAT DIRIG 54-5 54455455055060 On een an Onnne OMe DOO Anne Oa nABnemncrrs oD coccaaoobuncou DISPLAY 

LAs en REE so taio ic (nani oo)» 0 00 Sid» iw icicinin viele /a.0 ale ein 0 w 01x) 0%: 0/0 0 sinjahatepelois vein) =ceiagalolalaeloletors OFF 
TRIGGER WORD 

ee aie a ain la sid. Win os» 2 bi0% Wibo ss oon opis on 0. viajes 0.0 60 6 ov sidid maine Rae min gvN agen CAs is HI 

a Ass a ee soe al aon ina. neio\=ie\n'e wie olaibiais wid aya*alo/n’s.0\aino.0 ° o\a'e 0.955: slojoialelensingeielolohe/niefeioip)niois\\« LO 
ONO aN Ae ete raeY caste ovis n\s)015 5)0"> ole sid e\sya\mypVosaipinxe:s ie o oin/e\ayee\ ele o:a)esele- snp) eberevanaiy osstoleie eie\sv7e/sies0i8 OFF 


Apply test waveform to clock and data probe input bit 0. The 1607A display should be all 0’s except bit 0. This 
indicates that a trigger word is being recognized. 


Connect PATTERN TRIG OUT and DELAYED TRIG OUT to channels A and B inputs respectively of monitor 
oscilloscope. Use 50-ohm termination at each channel input. 


Observe that output pulses have a low level less than +0.4 V and a high level greater than 2 V. 
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Model 1607A Performance Tests 
PERFORMANCE TESTS 


5-19. DISPLAY OUTPUTS. 


SPECIFICATION: 
Horizontal:<0.6 V to>6.0 V p-p, +8 V maximum into 100 kf. 
Vertical: <0.6 V to>6.0 V p-p, +8 V maximum into 100 kN. 
Z-axis:0 Vto10Vp-pinto 1000 ohms. 


DESCRIPTION: 
This test verifies amplitude and offset of the Horizontal, Vertical, and Z-axis outputs. 


EQUIPMENT: 
Monitor Oscilloscope 


PROCEDURE: 
a. Monitor HORIZ output at rear panel. 


b. Set 1607A controls as follows: 


BOWS RR ores cs Sceeucvettevsceve late ieee eiiess!ci'cisve.ro 0:58 Slinie tice. 0,0 byevo sitet |e etellevertov ea ei eRe Ove ete Rel eta et eval et onto ol sear a aa oa ete aa ana ON 
TRIG GERUMOD BB aino:2.05 score diolessiars so eveia.ere 6: aces0ie eres’ baie ie, oie Slouwe,alle'ierw, oipauei mre ler 6/6101 e= Rana ate (eter nea ae WORD 
TRIGGER WORD! Switchesiesciiss oc o0:s.c 0.0:.0:ci0is. vv0-s:re erereteroleverera'e:'erelolp oieie/ele)elel yoveteres slat olial a alot atat teehee ate tat anea all OFF 
SA MIP TSEYOIMO DDB ie oe cic evn cola roca elise ote 10 0-0. 0)6:6:6:0: 0:01:00 0\e wielnyeyeiw tayo eire,orerceralevaielofones te eietete teat te ets late teaaamamann SINGLE 
COLUMN  BIEAINKUING ..2olac,scclereascre 0:0: 0:0: 0-ove esojavole-eheiovate ereyaselerolare ale aletolelavelste) ate otel chev atehe enelereiate ae etait full CCW 
QUA TETB TSR) QOH Qe aa oietes ca oie arose: ie,o;ere, 0:2: 010\0\0 e'ccwle olvioye/B)ei6 oun alesse /aielareie le alotore ate! eereet tela ete att alee seed eae OFF 
HEI Ae San UL IOC MA OOD U COO E Er ncrcrinuarnornnornororne cee occcocer sore ate cece ON 
(All Other PushubuttoOns) sro cio cic oc .6:0:0.0 6.00 0 « 0:0.0:0 0:0-0:0 oe 6 0ye cine o/eiere Wiel el a cvevalelsVeness\oteilokatal sletets antes atlases aaa out 


c. Set HORIZ SIZE fully ccw, adjust HORIZ POSN for approx 0 volts. Verify that ramp is <0.6 volts p-p. 
d. Set HORIZ SIZE fully cw. Verify that ramp is*> 6 volts p-p. 
e. Set HORIZ SIZE for 6 volts p-p ramp. 


f. Adjust HORIZ POSN from fully cew to fully cw. Verify that top of ramp can be positioned above +8 volts and 
that bottom of ramp can be positioned below —8 volts. 


g. Monitor VERT output at rear panel. 

h. Set VERT SIZE fully ccw, and adjust VERT POSN for approx 0 volts. Verify that ramp is <0.6 volts p-p. 
i. Set VERT SIZE fully cw, and observe that ramp is > 6 volts p-p. 

j. Set VERT SIZE for 6 volts p-p ramp. 


k. Adjust VERT POSN from fully ccw to fully cw. Verify that top of ramp can be positioned above +8 volts and that 
ramp bottom of ramp can be positioned below —8 volts. 


1. Connect monitor oscilloscope to Z-AXIS BNC on 1607A rear panel. 


m. Turn front panel Z-AXIS adjustment from fully ccw to fully cw position. Verify that output varies from 0 volts 
to greater than 10 volts. 
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Adjustments Model 1607A 


ADJUSTMENTS 


5-20. ADJUSTMENT PROCEDURES. 


WARNING 


Read the Safety Summary at the front of this manual before performing adjustment procedures. 


5-21. The following adjustment procedures for the Model 1607A should be performed only if it has been established 
by the performance checks that the instrument is out of adjustment. The adjustments can be made separately 
following repairs to the instrument or in sequence as part of a periodic calibration procedure. The locations of 
adjustments and test points are shown in figure 5-12 at the end of this section. 


CAUTION 


Adjustments are performed with top and bottom covers removed. Use care to avoid shorting or 
damaging internal parts of the instrument. 


5-22. +5 VOLT POWER SUPPLY ADJUSTMENT. 


; 


REFERENCE: 
Figure 5-12, schematic 2. 


DESCRIPTION: 
This adjustment sets the +5 V Power Supply output voltage. 


EQUIPMENT: 
Multimeter 


PROCEDURE: 


a. 
b. 
Cc: 


d. 


Remove power from 1607A and remove top and bottom covers. 
Connect all data and clock probes to the 1607A. 
Apply power to 1607A. 


While monitoring +5 volt power supply at test point AITP1 with respect to ground (A1TP2), adjust A3R8 for +5 V 
+0.01 V. 


a 


5-23. CHARACTER SIZE ADJUSTMENT. 


REFERENCE: 
Figure 5-12, schematic 13. 


DESCRIPTION: 
An oscilloscope or X-Y display with external Z-axis, vertical and horizontal inputs must be used to display the 1607A 
data in order to perform the following procedure. 


EQUIPMENT: 
Display Instrument 
PROCEDURE: 
a. Remove covers from 1607A. 
b. Set 1607A controls as follows: 
E10 OU TiALe a tN se aS se ons bcos coso.ssye 0 wierd oie 9 b:6\0'p\s Goin a inido'ein.e one lovers vw els io TET Mea oU etn eto sie chew tolors OFF 
SUA TEILIO I GIDLD +4544 See 5 06 HOT eo ae te eE oochoO Oo earonaco SINGLE 
(CYOLIUINTIS EIL/NS SENT C4 9 pon 90 na OID BECO EOE nS OCCT Ore raMMnneaanA On nodDnonna code a fully cew 
Hed SNES. os Gen a eR OE ee OC eon ET AS. 9 hon d I ono copa GoeC ON 
c. Adjust character size A2R5 (see figure 5-12) for slight space between 0’s. Displayed characters should be as large 
as possible without overlap. 
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Model 1607A Adjustments 
ADJUSTMENTS 
a) 5-24. TIMING ADJUSTMENTS. 
REFERENCE: 


Figure 5-12, schematic 9. 


DESCRIPTION: 


This procedure sets up the timing relationships between the clocks used to load input data into the memory RAMs. 
The adjustment is made with the 1607A in a continuous trigger search mode. 


FUNCTION MONITOR 
Sea OS COPE GENERATOR OSCILLOSCOPE 


X-Y DISPLAY sald 


—-+5V : : 
*(See figure 5-1 for construction 
TEST WAVEFORM = E =1 Us | | of this connector.) 
V 
t) 0 


Figure 5-9. Timing Adjustment Setup 
EQUIPMENT: 
Function Generator 
Monitor Oscilloscope 
Display Instrument 
BNC “T” Connector 


PROCEDURE: 
a. Connect equipment as shown in figure 5-9. 


b. Set 1607A controls as follows: 


(CALOXOMe65 daca bub Fado. 0000 6 OCCU Eee eee a ee nnn ee ne ON == 
ANSILID) ..bShouaooosnnoebo COLAC C COCO Cee Ta irae een ER yt ec Aeare TTL 
GOAN DRRARG) OIG) a arererere ste ielevels cs: «00,09: ays.<. 0:5: jee. 6, evavever ore Sleja eve’ & avenaiel eleiere) cea a een ee OFF 
eS ANIVITE TAY ©) I) Hi perevevare seve caie revever eve cezese:0vana,e.0:6.«;0:0r~ orb,aseveravere’ svaissovere wvel'eseusvers ay crave ofa) Stereo at REPET 
SIMARM EI DING] 2 L/S Reg e SO GOD CC OGe eee eee ae ae mene Sen ee oe ontccmacher es ere ON 
TRIGGER MODE 

IN, © RUMIZANRIMI os ravayeres ope ectera clei tele cieie(s sisva s:aveierevare « ooleieieralcicla’e’eVeyeruereyeve aualerosve terror ele eee ea NORM 

ILOTOPNIL ASUS pam esoo doe Ceo cc DA nee nem Fe ke LOCAL 

\iO)l5) Dis oe hab oped 6000050 60 On CORD a ee ea nen a ee ee A Oe ab connie ara aneae ON 
STSEUL GG PURAW. © FUDD) Dy ty Oa Ey erate tene: srorena 0:0: ereveie era: ase-s'e: oie d.oreteiu eta her s/s1c), ama eet cieetel eee ere area LO 
Ul] Oil? Ghali NOES BR ses Conc 00. COOH E Eee ee ere en OrrnnC een anna or cece settee eee ee out 
MONITOR OSCILLOSCOPE 

SUPER CG Go Rete Para eV eter ie cremate atal: oe! 0:8 ova astenanre & ser wieilargvaveiae iene Guiina cole: l Sar taray Aiea nenevet crane ern eee EXTERNAL 

oa c. Apply test waveform to 1607A CLOCK INPUT and to monitor oscilloscope External Trigger input. 


d. Set TRIGGER WORD bit 0 to HI. Verify that the 1607A display is blanked and that NO TRIG indicator is on. 
Se a epee see ee 
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Adjustments Model 1607A 
ADJUSTMENTS 


e. Set monitor oscilloscope controls for 5 ns/division sweep speed, and monitor signal PCLK at A1U5 pin 3. Adjust 
monitor oscilloscope controls to position +1.5 volt point on positive edge of PCLK at some reference point on the 
CRT graticule. 

NOTE 


Timing adjustment waveform relationships are shown in figure 5-10. 


| Adjust 
A1C33,R49 
i 


l 
| 
D CLK (TP3)| 
(HDL) 


| 2ns 
“1 © Adjust A1C37 


Figure 5-10. Timing Adjustment Waveforms 


f. Use same probe as in step e and without moving monitor oscilloscope trigger level or position controls, monitor 
signal LWE (A1TP4, figure 5-12). 


g. Adjust A1C33 (figure 5-12) for maximum delay betwen reference point established by PCLK in step e and 
leading edge of signal LWE. 


h. Adjust A1R49 (figure 5-12) to position leading edge of signal LWE 28 ns from PCLK reference point. 
i. Adjust A1C41 (figure 5-12) for 26 ns pulse width on LWE. 
j. Note position of +1.5 V point on trailing edge of LWE. 


k. Use oscilloscope probe and without moving oscilloscope trigger level or position controls, monitor signal D CLK 
(HDL) at A1TP3 (figure 5-12). 


1. Adjust Al1C37 (figure 5-12) to set trailing edge of DCLK (HDL) 2nsin front of trailing edge of LWE notedin step}. 
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Model 1607A Adjustments 
ADJUSTMENTS 


5-25. CUSTOMER MODIFICATIONS. 


DESCRIPTION: 


As shipped from the factory, the Model 1600A RESET pushbutton controls only the 1600A. If it is desirable to 
control both the 1600A and the 1607A with the Model 1600A RESET, modify the 1607A Display Board Assembly A2 
(see figure 5-11) as follows: 


. 
|x 
|>| 
Ne: 
nN 
D 
N 
a 


A2R27 Roe 
J 
GD EE 
1D [R29 | 
U34 
=a [Ri7 | 
—— [Rie | 
Pe | 
Pan | 
R14 a 
BOARD 


Figure 5-11. Reset Modification Location 


PROCEDURE: 
a. Turn off instrument power and remove power cable from rear-panel connector. 


b. Remove A2 board (refer to disassembly procedure in Section VIII). 
c. Remove 10-ohm resistor A2R27 (factory installed). 
d. Install 10-ohm resistor A2R26 and A2R30 (not installed at factory). 
e. Reinstall A2 board. 

NOTE 


This modification affects instrument operation in the bus mode only. The Model 1607A reset circuit 
will function normally when used with an oscilloscope. 
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Model 1607A 


Performance Tests 


PERFORMANCE TEST RECORD 


HEWLETT-PACKARD 


MODEL 1607A 


LOGIC STATE ANALYZER 


Serial No. ___________ 


Paragraph 
Number Test 


Initial Operational Check 
Trigger Word Switches 


Grounded Probes 


INPUT RC 
Input Resistance 
Shunt Capacitance 


Input Bias Current 
Clock & Probe Inputs 


Input Threshold/Swing 


VAR MEAS/SET Swing 
+1.5 V Threshold 
0 V Threshold 
+10 V Threshold 
—10 V Threshold 


Setup and Hold Time 
Setup Time 
Hold Time 


Repetition Rate 


Minimum Clock Pulse Width 
Applied pulses > 20 ns 


Minimum Data Pulse 
Applied pulse > 25 ns 


Trigger Arm Input 
Levels 
HI 
LO 


Pattern and Delay Trigger Outputs 


Pattern Trigger Output 


Delay Trigger Output 


WIDTH 


Tested By 


Results 


NO TRIG 
Loss of Data 


NO TRIG 
Loss of Data 


40kN +8kn 
<14 pF 


5 V +5% of 
THLD 


Valid Data 
Valid Data 
Vaild Data 
Valid Data 


20 ns 
Ons 


>2V,<5 V 
>0 V,<0.4 V 


into 50 


2V <HI>5V pk 
0V <LO> .4Vpk 
2V <HI>5Vpk 
0V <LO>.4V pk 


=25 ns 
Synchronous 


<30 vA 


20 MHz 
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Performance Tests Model 1607A 


PERFORMANCE TEST RECORD (Cont'd) 


Paragraph 


5-19 Display Outputs 


<0.6 V to 
>6 V p-p, +8 V 
max into 100 kQN 


Horizontal Output 


<0.6 V to 
>6 Vpp,+8 V 
max into 100 kn. 


Vertical Output 


Z-axis Output >10 V p-p 
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Model 1607A 


SECTION VI 


REPLACEABLE PARTS 


6-1. 


6-2. This section contains information for ordering b. 


replacement parts. The abbreviations used in the 


parts list are described in table 6-1. Table 6-2 lists c. 


the parts in alphanumeric order by reference des- 


ignation and includes the manufacturer and manu- d. 


facturer’s part number. Table 6-3 contains the list 
of manufacturers’ codes. 


INTRODUCTION. a. 


Replaceable Parts 


Instrument model and serial number. 


HP part number of item(s). 


Quantity of part(s) desired. 


Reference designation of part(s). 


the following information: 


6-3. ORDERING INFORMATION. a. 


6-4. To obtain replacement parts from Hewlett-Pack- 
ard, address order or inquiry to the nearest Hewlett- 
Packard Sales/Service Office and supply the follow- 


ing information: c. 


AMPERE(S) 
ASSEMBLY 


BOARD(S) 
BINDER HEAD 
BANDPASS 


CENTI (10°2) 

CARBON 
COUNTERCLOCKWISE 
CERAMIC 

CABINET MOUNT ONLY 
COAXIAL 
COEFFICIENT 
COMPOSITION 
CONNECTORIS) 
CATHODE-RAY TUBE 
CLOCKWISE 


DECI (10°!) 
DEPOSITED CARBON 
DOUBLE POLE 
DOUBLE THROW 


ELECTROLYTIC 
ENCAPSULATED 
EXTERNAL 


FARAD(S) 
FIELD-EFFECT 
TRANSISTOR(S) 
FLAT HEAD 
FILLISTER HEAD 
FIXED 


GIGA (109) 
GERMANIUM 
GLASS 
GROUNDED 


Instrument model and serial number. 


Quantity desired. 


Table 6-1. Abbreviations for Replaceable Parts List 


MEG 
MET FILM 


HENRY(IES) 
MERCURY 
HEWLETT-PACKARD 
HERTZ 


INTERMEDIATE FREQ. 
IMPREGNATED 
INCANDESCENT 
INCLUDE(S) 
INSULATION(ED) 
INTERNAL 


KILO (103) 
KILOGRAM 


POUND(S) 

LEFT HAND 

LINEAR TAPER 
LOGARITHMIC, TAPER 
LOW-PASS FILTER(S) 
LEVER 


MILLI (10°) 
MEGA (108) 
METAL FILM 
METAL OXIDE 
MANUFACTURER 
MINIATURE 
MOMENTARY 
MOUNTING 
MYLAR 


NANO (10°9) 

NORMALLY CLOSED 

NEON 

NORMALLY OPEN 

NEGATIVE POSITIVE 

ZERO (ZERO TEMPER- RMO 
ATURE COEFFICIENT) RMS 


NEGATIVE-POSITIVE- RWV 
NEGATIVE 

NOT SEPARATELY 
REPLACEABLE 


ORDER BY 
DESCRIPTION 
OVAL HEAD 
OXIDE 


PEAK 

PRINTED (ETCHED) 
CIRCUIT(S) 
PICOFARADS 
PHILLIPS 

PEAK INVERSE 
VOLTAGE(S) 
POSITIVE-NEGATIVE- 
POSITIVE 

PART OF 
PORCELAIN 
POSITION(S) 
POTENTIOMETER(S) 
PEAK-TO-PEAK 
PROGRAM 
POLYSTYRENE 
PEAK WORKING 
VOLTAGE 


RECTIFIER(S) 

RADIO FREQUENCY 

RADIO FREQUENCY 
INTERFERENCE 

ROUND HEAD 

OR 

RIGHT HAND 

RACK MOUNT ONLY W/O 
ROOT MEAN SQUARE WW 


REVERSE WORKING 
VOLTAGE 


SLOW-BLOW 
SILICON CONTROLLED 
RECTIFIER 
SELENIUM 
SECOND(S) 
SECTION(S) 
SILICON 
SILVER 

SLIDE 

SINGLE POLE 
SPECIAL 
SINGLE THROW 
STANDARD 


TANTALUM 

TIME DELAY 
TEFLON 

TOGGLE 
THYRISTOR 
TITANIUM 
TUNNEL DIODE(S) 
TOLERANCE 
TRIMMER 


MICRO (10°86) 


VOLTS 
VARIABLE 
OC WORKING VOLT(S) 


WATT(S) 

WITH 

WORKING INVERSE 
VOLTAGE 
WITHOUT 
WIREWOUND 


6-5. To order a part not listed in the table, provide 


b. Description of the part, including function 
and location in the instrument. 
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Model 1607A 


DS1 


MP22 


ROTATED 90° 


Replaceable Parts 


ROTATED 90° 


1607A-062-10-76 


Figure 6-1. 


Illustrated Parts Breakdown (Sheet 2 of 3) 
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Replaceable Parts 
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Model 1607A 


Replaceable Parts 


MP4 


1607A-063-01-78 


Figure 6-1. Illustrated Parts Breakdown (Sheet 3 of 3) 
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Model 1607A 


Replaceable Parts 


MP4 


H24 


b 


1607A-063-01-78 


Figure 6-1. Illustrated Parts Breakdown (Sheet 3 of 3) 
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Model 1607A 


Table 6-2. Replaceable Parts 


Reference 


Designation HP Part Number| Oty 


Description 


01600-66517 
01607-66504 
01607-66502 
01600-66506 
01607-26503 
01607-26503 


BOARD ASSY, DATA ACQUISITION 
BOARD ASSY, DISPLAY 

BOARD ASSY, LOW VOLTAGE P.S. 
BOARD ASSY, TRIGGER SWITCH 
BOARD, PRINTED CIRCUIT 
BOARD, PRINTED CIRCUIT 


01600-66510 BOARD ASSY, DIGITAL SWITCH 

1901-0511 DIODE-PWR RECT 1N3889R 200NS 50V 12A 
1990-0486 LED-VISIBLE 

1990-0486 LED-VISIBLE 

1990-0486 LED-VISIBLE 

1990-0486 LED-VISIBLE 

1990.0486 LED-VISIBLE 

2140-0016 LAMP, INCAND, BULB T-1, 5V 

0340-0511 1 INSULATOR, TRANSISTOR 

2110-0007 1 FUSE 1A 250V SLO-BLO 1.25X.25 (115V OPERATION) 
2110-0202 FUSE 0.5A 250V (230V OPERATION) 
2950-0072 3 NUT 1/4-32 

0520-0164 2 SCREW 2-56 X 0.82 

3050-0395 2 FLATWASHER .102-IN-ID .218-IN-OD 
2190-0112 8 LOCKWASHER NO. 2 .088-IN-ID .175-IN-OD 
0610-0001 4 NUT 2.56 X .062 IN. 

0360-1632 6 LUG, SLDOR 3/8 IN. 

2950-0001 7 NUT, 3/8-32X.094 

2200-0103 2 SCREW 4.40 PAN HD PO2Z1 REC SST-300 
2200-0141 1 SCREW 4-40 PAN HD PO2ZI REC SST-300 
2190-0910 1 LOCKWASHER .12-1N-ID .275-IN-OD 
2190-0119 2 LOCKWASHER .48-IN-ID .75-IN-OD 
3050-0235 2 FLATWASHER NO. 4.117-IN-ID .25-IN-OD 
3050-0791 2 WASHER, SHLDR .116-1N-ID 

2580-0004 4 NUT 8-32X.125 IN. 

2190-0017 4 LOCKWASHER NO. 8 .168-IN-ID 0.31-IN-OD 
3050-0071 4 FLATWASHER NO. 8 .169-1N-ID .438-IN-OD 
2510-0135 4 SCREW 8.32 PAN HD POZI REC SST-300 
3050-0194 4 FLATWASHER .088-1N-1D .188-IN-OD 
0520.0129 4 SCREW 2.56 PAN HD POZI REC SST-300 
0624-0279 8 SCREW 8-32 PAN 

2360-0113 2 SCREW 6-32X0.25 IN. PAN HD POZI 
2360-0117 4 SCREW 6.32 PAN HD POZ!I REC SST-300 
3050-0010 4 FLATWASHER .147-IN-ID .312-IN-OD 
2200-0762 8 SCREW 4-40 TR HD POZI REC SST-300 
1250-0083 7 CONNECTOR-RF BNC FEMSGL HOLE FR 
1250-0083 CONNECTOR.-RF BNC FEM SGL HOLE FR 
1250-0083 CONNECTOR-RF BNC FEM SGL HOLE FR 
1250-0659 CONNECTOR-RF TPS FEM SGL HOLE-FR 500HM 
1251-0085 CONNECTOR, 36-CONT, FEM, MICRO RIBBON 
1250-0083 CONNECTOR-RF BNC FEMSGL HOLE FR 
1250-0083 CONNECTOR-RF BNC FEM SGL HOLE FR 
1250-0083 CONNECTOR-RF BNC FEM SGL HOLE FR 
1250-0083 CONNECTOR-RF BNC FEM SGL HOLE FR 
1251-2357 CONNECTOR, AC POWER HP-9 MALE FLANGE 


01607-00202 PANEL, FRONT 


01607-00203 PANEL, SUB 
01607-00204 PANEL, REAR 
01607-04101 COVER, TOP 


01607-04102 
01620-20501 
01607-23701 
01607-07201 


COVER, BOTTOM 
FRAME, CASTING 
RAIL, SIDE 

TRIM, SIDE RAIL 


01607-07202 TRIM, SIDE RAIL 

01607-23201 EXTENSION, SWITCH 

0370-0603 PUSHBUTTON:SQUARE, MINT GRAY 
0370-0671 PUSHBUTTON,LEG BLU 

0370-0684 PUSHBUTTON, HARVEST GOLD 
0370-1005 KNOB; BASE; PRT; .375 IN; JGK; SGI 
0370-2626 BEZEL, PB GRAY 

0370-2630 PUSHBUTTON, WIL GRN 

0370-2790 PUSHBUTTON, YEL-ORN 

1400-0084 FUSEHOLDER-EXTR POST 15A 250V UL 
1440-0103 HANDLE; SPCL 12.5 L.12 THK 
1450-0404 LIGHT-IND LENS CAP CLR TL LENS 
5040-7042 CAP, PLASTIC 

00183-67701 BASE, PILOT LIGHT 


01607-01201 
01607-24701 


BRACKET, MOUNTING 
SPACER, POWER SUPPLY 


Na) OU WN SN ee NN) ee 


01720-20503 HEAT SINK 

01830-23201 COUPLER, SWITCH EXTENSION 
03580-24706 NUT 

1540-0292 CASE ACCESS PVC 10.5 LG 1.5 WD 13.5 DP 
0370-2862 PUSHBUTTON, CORP WHT 
1490-0968 BUSHING: POT 

0590-0043 NUT; HEX, DBL CHAM 

5040-0562 COVER, FRONT PANEL 

7120-4184 LABEL, COVER 

1460-1451 TILT STAND 

1854-0433 TRANSISTOR NPS SI PD=90W FT=2MHZ 
2100-2635 RESISTOR-VAR SOK 20% CC 
2100-3460 RESISTOR-VAR 500K 10% CC 
2100-2062 RESISTOR-VAR 500 OHM 10% CC 
2100-2635 RESISTOR-VAR 50K 20% CC 
2100-2062 RESISTOR-VAR 500 OHM 10% CC 
2100-2635 RESISTOR-VAR 50K 20% CC 
2100-2492 RESISTOR-VAR 5K 20% CC 
2100-2492 RESISTOR-VAR 5K 20% CC 
3101-1720 SWITCH-PB 1-STA DPDT 4A 250VAC 
9100-3468 TRANSFORMER POWER 

1826-0147 IC LIN REGULATOR 

1826-0221 IC LIN MC 7912CP REGULATOR 


CABLE, DISPLAY TIME/LO 
CABLE, V SIZE AND POSITION 


01607-61602 
01607-61601 


01607-61604 CABLE, HOR!Z’VERT OUT 
01607-61609 CABLE, LV POWER INPUT 
01607-61610 CABLE, INPUT/OUTPUT 
01607-61611 CABLE, POWER INPUT 
8120-1521 CABLE, UNSHLD 3:COND 18AWG 


CABLE, VOLT REGA 


-61612 
GIsOr Ste CABLE, VOLT REGB 


01607-61613 


See introduction to this section for ordering information 


Mfr 


Code 


28480 
28480 
28480 
28480 
28480 
28480 
28480 
12954 
28480 
28480 
28480 
28480 
28480 
71744 

13103 
71400 
75915 
28480 
28480 
28480 
28480 
28480 
28480 
12697 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
28480 
76210 
28480 
24931 
24931 

24931 

24931 

71785 
24931 

24931 

24931 

24931 

28480 


Replaceable Parts 


01600-66517 
01607.66504 
01607-66502 
01600-66506 
01607-26503 
01607-26503 
01600-66510 
1N3889R 
1990.0486 
1990-0486 
1990-0486 
1990-0486 
1990-0486 
683 

43-77-2 
MOL-1 
313,.500S 
2950-0072 
0520-0164 
3050-0395 
2190-0112 
06 10-0001 
0360-1632 
20/4-13 
2200.0103 
2200-0141 
2190-0910 
2190.0119 
3050-0235 
3050-0791 
2580-0004 
2190-0017 
3050-0071 
2510-0135 
3050-0194 
0520-0129 
0624-0279 
2360-0113 
2360-0117 
65 
2200-0762 
28JR-130-1 
28JR-130-1 
28JR-130-1 
23JR-107-1 
57-40360-375 
28JR-130-1 
28JR-130-1 
28JR-130-1 
28JR-130-1 
1251-2357 
01607 00202 
01607 00203 
01607 00204 
01607-04101 
01607-04102 
01620-20501 
01607-23701 
01607-07201 
01607-07202 
01607 23201 
0370-0603 
0370-0671 
0370 0684 
0370-1005 
0370-2626 
0370-2630 
0370-2790 
1400-0084 
1440-0103 
1450-0404 
5040-7042 
00183-67701 
01607-01201 
01607-24701 
01720-20503 
01830-23201 
03580-24706 
1540-0292 
0370-2862 
1490.0968 
0590-0043 
5040-0562 
7120-4184 
1460-1451 
1854-0433 
TYPE W 
WA1NO040S504AZ 
63M 

TYPE W 
63M 

TYPE W 
SERIES 300 
SERIES 300 


1XF(D003 01)NE1520-103EE 


9100-3468 
7812UC 
MiC7912CP 
01607-61602 
01607-61601 
01607-61604 
01607-61609 
01607-61610 
0160761611 
8120-1521 
01607-61612 
0160761613 


Mfr Part Number 
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Replaceable Parts 


Reference 
Designation 


01607-61614 
01607-61603 


01600-66517 


0140-0202 
0140-0202 
0140-0202 
0140-0202 
0140-0202 


0140-0202 
0140-0202 
0140-0202 
0140-0202 
0140-0202 


9140-0202 
0140-0202 
0140-0202 
0140-0202 
0140-0202 


0140-0202 
0140-0202 
0140-0202 
0160-0174 
0160-0174 


0160-0174 
0150-3448 
0160-3451 
0160-3451 
0140-0190 


0160-2207 
0140-0196 
0160-2204 
0140-0202 
0140-0130 


0160-2204 

0160-3451 
9121-0046 
0160-3451 
0160-3451 


0121-0046 
0160-3451 
9150-3451 
0160-2128 


9121-0046 
0160 3451 
9140-3451 
9180-0197 
9180-0115 


9180-0116 
9180-0197 
9180-0216 
9130-0116 
0180-0116 


9180-0116 
216-2138 
0160-3447 

9160-0174 
9150-0174 


9180-0196 
9140-0106 
01290-0228 
3129-0223 
Olov-2133 


¥16)-3451 
0160-3451 
9160-2451 
9160-3451 
3160-3451 


9160-3451 
3160-2451 
3100-3451 
0169-3451 
© 160-3451 


Table 6-2. Replaceable Parts (Cont'd) 


Description 


CABLE, VOLT REGC 


CABLE, THRESHOL 


BOARD ASSYe CA 


CAPACI TOR-FXD 
CAPACI TOR—FXO 
CAPACITOR=-FXD 
CAPACI TOP=FXD 
CAPACI TOR=FXD 


CAPACI TOR--FXD 
CAPACITOR-FXD 
CAPACI TOR—FXD 
CAPACITOR=FXD 
CAPACI TOR=FXD 


CAPACI TOR=FXD 
CAPACI TOR--FXD 
CAPACITOR-FXD 
CAPACI TOR=FXD 
CAPACITOR=FXD 


CAPACI TOR=FXD 
CAPACITOR=FXD 
CAPACI TOR=<FXD 
CAPACITOR--FxXD 
CAPACI TOR=FXD 


CAPACI TOR--FXD 
CAPACITOR=FXD 
CAPACI TOP=FXD 
CAPACITOR~FXD 
CAPACITGR~FXD 


CAPACI TOR=FXD 
CAPACITOR~FXD 
CAPACI TUIR~FXD 
CAPACITOP--FXO 
CAPACI TOR=FXD 


D 


TA ACQUISITION 


15PF +-5S% SOOWVDC MICA 
15PF +=-5% SUOWVDC MICA 
15PF +-5% SOOWVOC MICA 
15PF +S SOOWVDC MICA 
15PF #=5% SOOWVDC MICA 


15PF #=-S% SOOWVOC MICA 
15PF #=5% SOOWVOC MICA 
15PF +#-52 S5OOWVOC MICA 
15PF +-5% SOOWVDC MICA 
15PF #-5% 500WVOC MICA 


15PF +=5% SOOWVDC MICA 
15PF +-5% SOOWVDC MICA 
I5PF +=52% SOOWVDC MICA 
15PF +-5% SOOWVOC MICA 
15PF +-5% SOOWVDC MICA 


I5PF +=5% SOOWVDC MICA 
15PF +-5% SOOWVDC MICA 
15PF #—-52 SOOWVOC MICA 
e47UF +80-20% 25nVDC CER 
e4TUF #80-202 25WVOC CER 


24TUF *#80~-20% 25wWwVDC CER 
1O00PF +#-10% 1LOOOWVDC CER 
eO1lUF +80-20% LOOWVDC CER 
eOLUF +80=20% 100WVDC CER 
39PF #-52% 300WVOC MICA 


BOOPF #-5% 300WVOC MICA 
150PF +-5% 300WVCC MICA 
LOOPF +#--5% 390WVOC MICA 
15PF #-52 S5O0Q0WVOC MICA 
39PF +~5% 300WVDC MICA 


CAPACITOR-FXD 100 PF +—5% 300WVDC MICA 


CAPACI TIR-FXO 
CAPACITOR; VAR 
CAPACI TUR-FXD 
CAPACITOR~FXO 


NOT ASSIGNED 


eO1UF +80-20% 1LIOWVOC CER 
3 TRMA; CER; 9/35PF 

eO1lUF #80-20% 1LOOWVOC CER 
eO1lUF +80--20% LOOWVOC CER 


CAPACITOR s VAR3 TAMRs CER} 9/35°F 


CAPACITIP—FXO 
CAPACI TIR-FXD 
CAPACITOR=-FXD 


eO1UF +#80-20% 1LOOWVOC CER 
eO1UF +80-20% 1LOOWVODC CER 
20PF #=5% 300WVOC MICA 


CAPACITIFS VAs TRMRs CER; 9/35PF 


CAPACI TOR-FXO 
CAPACI TOR~FXD 
CAPACI TOR~FXD; 
CAPACITOR=-FXD; 


CAPACI TIR-FXD; 
CAPACITIR-FXO;3 
CAPACITIR=FXO5 
CAPACTT29~FXD; 
CAPACI TNR FXO; 


CAPACITOR“ FXD; 
CAPACITOR=-FXC 


eO1LUF #80-20F LOOWVOC CER 
eO1lUF #80-20% 1LUOWVOC CER 
2-2UF+¢-10Z% 20VU0C 
6.8UFt10% 35V0C 


6-8UF+4-10% 325V9C 
2-e2UF+#-102% 20VNC 
6-8UF4-10% 35V0C 
6-8UF+t~10Z 35V9C 
6-8UF+-10% 35VNC 


6 -8UF+- 10% 35V0C 
2O0PF #+=-52% 300KVOC 


CAPACITOR-FXD 470 PF +—10% 1000WVDC 


CAPACI TOR=FXD 
CAPACI TGOF-FXD 


CAPACITOR -FXDS 
CLPACITSS--FXD; 
CAPACITIF-FXDs 
CAPACI TIP--FXD; 
CAPACITOR--FXO 


CAPACI TOR- FXD 
CAPACITICR -FXN 
CAPACITOR=FXD 
CAPACI TOR=-FXD 
CLPACITIR--FXD 


CAPACTT1&8~ FXD 
CAPACITIF© FXO 
CAPACIT iF FXO 
CAPLTITIR: FXO 
CAPACIT9?- FXN 


See introduction to this section for ordering information 


e4TUF +80-20% 25WVOC CER 
2+TUF +80~20% 25mVOC CER 


60UF#=-20% 6VOT TA-*SALICD 
60UF+-20% 6V0C TA-SOLID 
22UF+#-10% 15VOC TA~-SOLIO 
22UF+#-10Z 15VOC TFA-SOLIO 
20PF +-5% 300WVOC MICA 


eO1UF *#80--20% LOOWVOC CER 
eO1UF *#80~20% LUOWVOC CFR 
eO1lUF +80-20% 190WVOC CER 
eO1LUF #80--20% LOOWVOC CER 
eO1lUF +80-20% 1UOWVOC CEK 


eV1LUF #60=20% LOOWVOC CEP 
eOLUF #80~-20E LIOWVNC CER 
eOLUF +80--20% LOOGAVNC CE? 
eDLUF 80-29% LIOWVOC CER 
eO1lUF #89-20% 190nVOC CFP. 


Model 1607A 


Mfr Part Number 


01607-61614 
01607-61603 


01600-66517 


OM1L5C 150JO50GWVICR 
OMLS5C150J50500WVICP 
OML5C150J50500WVICP 
OM15C15 0OJOSOOWVICR 
DM1L5C150J0500WVICR 


OML5C1L5SOJOSOOWVICR 
OM15C150J0500WVICR 
NOMLS5C1LSOJOSOOWVICR 
OMIL5C1L50JOS500HNVICR 
OMLSCL50J0509WVICR 


OML5C150J0500WVICR 
OMLS5C150J0590WVICR 
OMLS5C150JO500WVICR 
OML5SC150JO500WV1CR 
OM1LSC1L50J0500WVICR 


OMLSCLSOJOSOOWVICR 
OM15C150J0500WV1CR 
OML5C 150J0500WV1CP 
0150- OL7+ 
0160-0174 


0160- O174% 
0160: 3448 
0160-3451 
0160-34651 
DHL5&390J03 00WVICR 


0160-2207 
DM15F151J0300WVICR 
0160-2204 
OM15C150J0590wV1CR 
DML5E390J03 004VICR 


0160-2204 

0160-3451 
DVL1PS35) 
0160-3451 
0160-3451 


OV11°S359 
0160-3451 
0160-3451 
0160 -2153 


CV1L1LPS359 
0160-3651 
0160-3451 
1509225X9020A2 
1509485X9035R2 


150D 685X903 5P 2 
1500225X3020A2 
150N685X903532 
1500£85X903582 
15004585 X903582 


150N685X7035R2 
0160-2193 
0160-3447 
0160-0174 
0160-0174 


1500604 Xx000682 
150N60£X0005R2 
150N226X901582 
1500225X90153%2 
0160-21938 


0160-3451 
0160-3451 
0160-3451 
0160 32451 
0160-3451 


0160-3451 
0160-3451 
01450-3451 
0160-3451 
0140-3451 


Model 1607A Replaceable Parts 


Table 6-2. Replaceable Parts (Cont'd) 


= rn) 
= Reference ital Oty Description Mfr Part Number 


Designation 


L 


| 
l 
3 
J 
L 
[ 


A1CTL 0160-3451 CAPACITOF-FXD eOlUF #80+20% LOCAViIC 0160-3451 
= ALC72 9160-2451 CAPACITIR“FXD sOLUF #20-20% 100nVOC 0160 3451 
i — A1LC73 2150-3451 CAPACITOR=FXD .OLUF +#80-20% LICHVOC 0160-3451 
P A1C74 0160-3451 CAPACITIR-FXD sOlLUF #89+20% 190WVOC 0160-345! 
iy 41075 0160-3451 CAPACITOR~FXO eOLUF #80-202 LOCHVOC 0160-3451 
~ 
=} A1C76 0160-3451 CAPACITCR=FXO .O1UF #80202 100nVvNC 0160-2451 
i A1C77 0 160-3451 CAPACITOR=FXO eOLUF #80--207% 100wVOC 0169-3451 
{| A1C78 9160-3451 COPACITIA“FXO eOLUF #80-20% 100HKVOC 0160-3451 
a7 
— | 
a AICRL 1901-004 OICNE-SkITCHING 2NS 30V SOMA 1901-0040 
i A1CR2 1901-0535 OLGDE-SCHOTTKY 1901-0535 
A1CR3 1901-0835 CIODE-SCHOTTKY 1°01-0535 
A1CR4S 1901-G04u CIOMDE-SWITCKING 2NS 30V 50OHA 1501-0049 
A1CR5 1901-0040 OILCNE-SWITCHING 2NS 30V 50MA 1$01-C240 
Ald} CONSISTS OF: A1J1E1, A1JIMP1AND A1J1MP2 
A1J1E1 1251-0699 CONNECTOR:MALE 17-PIN 280-50-00-002 
A1J1MP1 5040-7478 HOUSING: TOP CONNECTOR 5040-7478 
A1J1MP2 5040-7479 HOUSING:BOTTOM CONNECTOR 5040-7479 
A1J2 CONSISTS OF: A1J1E1, A1JIMP1 AND A1J1MP2 
A1J3 CONSISTS OF: A1J1E1, A1JIMP1 AND A1J1MP2 
All4 CONSISTS OF: A1J1E1, A1JIMP1 AND A1J1MP2 
AlJ5 1200-0548 SOCKET, IC 14-CONT DIP SLDR TERM CA-14S-105D 
A1J6 1200-0548 SOCKET, IC 14-CONT DIP SLOR TERM CA-14S-105D 
ALJT7 1200-0548 SOCKET, IC 14-CONT DIP SLDR TERM CA-14S-105D 
P1158 1200-0548 SOCKET, IC 14-CONT DIP SLDR TERM CA-14S-105D 
AlJ9 1200-0548 SOCKET, IC 14-CONT DIP SLOR TERM CA-14S-105D 
filtl 9100-2259 CCIL=FXD MOLDED RF CHOKE 1.5UH 10/151 
£1L2 9100-2259 COIL-FXD MOLCED RF CHOKE 1.5UH 10/1L£1 
A1L3 9100-2259 CCIL=FXO MOLDED RF CHOKE 1.5UH 10/151 
AILS 9109-2259 COIL-FX9 MOLOFO RF CHOKE 1.5UH 10/151 
ALLS 9100-2259 COIL-FXM MOLCED RF CHOKE 1.5UH 10/Y51 
ALLE $100-2259 COIL=FXD MCLOEO RF CHOKE 1.5U4 10/151 
ALL7 9109-2259 COIL-FXO MOLDED RF CHOKE 1.5UH 10/151 
ALLA 9100-2259 CCIL-FXO0 MOLOFD RF CHOKE 1.5UH 10/151 
ALLS 9100-2259 CCIL-FXD MOLCED RF CHOKE 1.5UH 10/151 
ALLLO 9100-2259 CCIL-FXD MOLCEO RF CHOKE 1.5U4 10/151 
AIL1L 9100-2259 CQIL=FXD MOLDED RF CHCKE 1.5UH 10/151 
A1L12 9100-2259 COIL-FXD MOLCED RF CHOKE 1.5UH 10/151 
A1L13 9100-2259 COIL-FXD MOLDED CHOKE 1.5UH 10/151 
A1L14 9100-2259 COIL-FXD MCLOSC CHOKE 1.5UH 10/151 
ALL15 9100-2259 COIL-=x9 MOLDED CHOKE 1.5UH 10/151 
A1L16 9100-2259 COIL--FXD MOLDED RF CHOKE 1.5UH 1LO/151 
A1L17 9100-2259 COIL-FXD MCLDED CHOKE 1.5UH 10/151 
A1L18 9100-2259 COIL-FXD MOLDED CHOKE 1.5UH 10/151 
AIL19 9100-2259 CCIL=FXO MOLDED CHOKE 1.5UH 10/151 
A1L20 9100-2255 COIL-FXD MOLDED CHOKE 47044 10/470 
A1L21 9100-2255 COIL~FXO MCLOED CHOKE 4704H 10/470 
41L22 9100-2259 COIL-FXD MOLDED CHOKE 1.5UH 10/151 
AIMP1 1200-0547 LOCK-DIP IC FOR 14 PIN SOCKET CA-14-200-DL 
AlR1 0757-0420 RESISTOR 759 1% .125W F TC=G+#-100 C4-1/8-TI-751-F 
A1LR2 0757-0420 RESISTOR 750 1% .125W F TC=0+-100 C4-1/8-T0=751 -= 
A1LR3 0757-0420 RESISTOR 750 1% .125W F TC=0+-100 €4-1/2-TI-T51-F 
A1R4 0757-0420 RESISTOR 750 2125" F TC=0+100 C4-1/8-TO-751-5 
ALF5 0757-0420 RESISTOR 750 2125W F TC=0+-100 C4-1/3-TO-751 -F 
A1R6 0757-0420 RESISTOR 750 «125W F TC=0+-100 C4~1/8-TO-751-5 
A1LRT 0757-0420 RESISTOR 750 2125W F TC=0+-100 C4-1/8-T0-7519F 
A1RB 0757-0420 RESISTOR 750 «125W F TC=0+-100 C4-1/8~TI-751-F 
A1R9 0757-0420 RESISTOR 750 «125W © TC=0+-100 C4-1/3-TO-751-5 
A1R10 0757-0420 RESISTCR 750 2125W F TC=0+#100 C4-1/8~TO-751-F 
= | AIRIL 0757-0420 RESISTOR 750 -125W F TC=0+-100 0.4-1/8-T0-751-F 
~ A1R12 0757-0420 RESISTG2 750 2125W F TC=0+#100 C4-1L/8-TO-751-F 
A1P13 0757-0420 RESISTOR 750 -125W F TC=0+-100 C4-1/8-TO-751-F 
A A1R14 0757-0420 RESISTOR 750 2125W F TC=0+-100 C4-1/8+TO-751-5 
AA ALR15 0757-0420 RESISTOR 750 2125W F TC=0+-100 C4-1/8-TO-751-£ 
ae A1R16 0757-0420 RESISTOR 750 2125 F TC=0+-100 C4-1/8-TO-751-F 
AFT ALRL7 0757-0420 RESISTOR 750 2125W F TC=0+~100 C4-1/3-TI-751 -F 
A1R18 0757-0420 RESISTOR 750 2125W F TC=0+-100 C4-1/AR-TO+-751~F 
— A1R19 0684-6821 RESISTOR 668K LOZ .25W FC TC=-400/+700 C86321 
a A1R20 0698-0084 RESISTOR 2.15K 1% .125W F TC=0+-100 C4-1/8-TI-2151-° 
a 
= A1R21 0757-0438 RESISTOR 5S.11K LF .125W F TC=0+#-100 C4-1/8-TO-S111-F 
A1R22 0757-0472 RESISTOR 200K 1% .125wW F TC=U+#-100 C4-1/8-TI=2093-F 
4 A1R23 0757-0465 RESISTOR LOOK 13 .125W F TC=0+--100 C4=1/8-T9-1093 = 
Al A1R24 0757-0463 RESISTOR 82.5K 1% .125W F TC=0+-100 €4-1/8-T0-8252-F 
Jv“ A1R25 0683-0275 RESISTOR 2.7 5% «25wW FC TC=-%00/+#500 CPR27G5 
Aum A1R26 0684-6821 RESISTOR 6.8K 10% .25W FC TC=-400/+700 C86821 
a » AlLK27 0684-6821 RESISTOR 6.8K LOY .25wW FC TC=-400/+700 CR6821 
A1LK28 0757-0407 RESISTOR 200 1% .125W F TC=0+-100 C4-1/8-T0-201-F 
= P A1R29 0757-0401 RESISTOR 100 1% .125W F TC=0+-100 €4-1/3-TI-L01-F 
A A1R30 0684-3911 RESISTOR 390 LOZ .25W FC TC=~400/+600 ce39l1 
A See introduction to this section for ordering information 
wu 
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Replaceable Parts Model 1607A 


= 


Table 6-2. Replaceable Parts (Cont'd) ~ 


Reference HP Part ae. 
Nirciber Qty Description Mfr Part Number 


& 


Designation 


il 
i 


0684-3911 RESISTCR 390 LOX .25W FC TC=-400/+6€00 CA3S1L1 
0684-3911 RESISTOR 390 10% .25W FC TC=-400/+600 CR3911 
0757-0280 RESISTOR 1K 1% .125W F TC=0+~100 C4-1/8* TI 100 -F 
0757-0280 RESISTOR 1K 1 ~125W F TC=0+-100 C4-1/8-TO-10391 F 
0664-3911 RESISTOR 390 LOZ .25W FC Tl=-400/+600 CA3911 


= 


a) a ea ea eS | 
el 


la 
a 


Pe pf-D Py 


Al A 
roor 


0757-0288 RESISTOR 9-09K 1% .125W F TC=04#-100 MF4C1/8-TO-SOAL © 
0757-0288 RESISTOR 9.09K 1% ~125W F TC=0+-100 MF4C1/&-TO-9O0°1 © 
0757-0288 RESISTOR 9.09K 12% .125W F TC=0+ 190 MF4C1/8° TO S091 -F 
0683-5105 RESISTGR 51 5% .25W FC TC=-400/+500 C65105 

0757-0280 RESISTOR 1K 12 .125W F TC=0+-100 C4-1/8 TI-1001 -F 


(3) 


0698-3447 RESISTOR 422 1% .125W F TC=0+-100 €4-1/R TI ~G275-F 
0757-0418 RESISTOR 615 1% .L25W F TC=O0+--100 C4-1/8 TO-6125+F 
0757-0416 RESISTOR 511 1% .125W F TC=0+-100 C4-1/8 TO-S511S~F 
0696-3150 RESISTOR 2237K 12 .125W F TC=0+-100 C4-1/8-TO-2371 F 
0676-3122 PESISTOR 412 1% .125wW F TC=0+-100 PMF55-1L/3--TO 4120 


(7 
<r 


cm - 
0757-0418 RESISTOR 511 1% -125W F TC=0+~100 C4-1/9-TO-S122-F rad 
9757-0442 RESISTOR LOK 1% .125W F TC=0+- 100 C4-1/B8-To -1002 
0757-0416 RESISTOR 511 1% -125W F TC=0+-1v00 C4-1/8-T9 +5110 “F = = 
2100-1788 RESISTOR-VAR TRYR 500 OHM LOX C TOP 170-501 aa 
0698-3444 RESISTOR 316 1% «125w F TC=0+- 100 C4 1/8-T9+2162 a 
| 
0757-0280 RESISTOR 1K 1% .125W F TC=0+-100 C4-1/8-TI-L0IL —— 
0757-0442 RESISTOR LOK 1% «125 F TC=0# 100 €4+1/8-T)=1002 = = 
9757-0280 RESISTOR 1K 1% .125W © TC=0+-100 C4-1/8-T9-1001 1 
0698-4130 RESISTOR 39 5% .125W CC TC=0+583 RA 3905 |-_ 
0698-3444 RESISTOR 316 1% .125W F TC=0+ 100 C4-1/8-TO-314%- ass 
0757-0230 RESISTOR 1K 1% 1254 F TC=0+-100 C4-1/R T)-1001 ii 
0757-0442 RESISTOP LOK 1% .125W F TC=0+-190 C4 -1/3+T9-1002- 3 - 
0757-0230 RESISTOR 1K 1% -125W © TC=0+-100 C4-1/8-T)-1001 -F a 5 
0698-3379 RESISTOR 68 5% .125W CC TC=0+583 PPERDS if}; - 
0634-2291 RESISTOR 22 10% -25W FC Tl=-420/+500 CR2201 HI | 
0684-4721 RESISTCR 4.7K 10% .25W FC TC=-400/+700 CR4T21 er 
0757-0434 RESISTOR 3.65K 1% .125W = TC=0+-100 C4+1/8 TI-36521 i 
0757-0426 RESISTOR 1.3K 1% -125W F TC=0+-190 C4-1/R-T) +1391 ) 
0757-0280 RESISTOR 1K 1% .125W F TC=0+-100 C4 1/6 TI~10v1 i E 
NOT ASSIGNEC @ i = 
/ / 
0757-0457 RESISTOR 47-5K -125W F TC=0+-100 C4-1/8-10-4752- : : | a“ 
0757-0457 RESISTOR 47.5K 2125W F TC=0+-100 C4-1/8-T) +4752 a 
9757-0457 RESISTOR 47.5K 2125W F TC=0+-100 C4-1/3 19-4752 | a 
0757-0457 RESISTOR 47.5K 2125W F TC=0+-100 CeuL/R-TI-G7E2 § \ 
0757-0457 RESISTOR 47.5K 2125W F TC=0+ 1u0 C4-L/B-T)-4752 F ae aes 
to 
0684-2201 RESISTOR 22 LOX .25W FC TC=--4)C/+500 CR2201 | id) 
9684-6621 RESISTOR 6.8K 10% .25W FC TC=-400/+700 arrrs i 
0757-0407 RESISTOR 200 1z -125W F TC=0+ 100 C4-1/F 12-201 -# feo-un = 
0757-0401 RESISTCR LOU 1% .125W F TC=0+-100 C4-1/P T)-101 © a 
0698-0084 RESISTOR 2.15K 1% -125W F TC=0+-100 C4-1/6 T? 2131 -F | 
0698-3151 RESISTOR 2.87K 1% .125W F TC=0+—100 C4-1/8-T0-2871-F eT 
0684-4711 RESISTOR 470 10% .25W CC €B4711 \ es 
0757-0457 RESISTOR 47.5K 1% .125W F TC=0+—100 C4-1/8-T0-4752-F il 
3101-1946 SWITCH 3101 12% 2 
3360-0535 TERMINAL, TEST POINT cer rs 
0362-C535 TCRMINAL, TEST POINT pn 
1251-2229 CONNECTOR; 1-CONT SKT .033 DIA 1.331677-3 | 
1251-2229 CONNECTOR: 1-CONT SKT .033 DIA 1-331677-3 — 
1320-0493 IC SNT745 N SNT4S 744 ~ edb. 
1820-0693 Ic N SN74S7=% | | 
1829-0¢$3 Ic N SN74S74% itm 
1620-0693 Ic M SN74 £7411 & —s 
1820-05¢3 IC ¢ N SNT45 76% irl = 
120-6253 Ic 5! SN74S74N - - 
1e20- 0093 IC SAK74S 746% =" 
13820-0693 C SMT4E74N | i 
1820-C693 SN74S74N } 
1820-0692 SN74S65% =i 


i 
L 
® 
ae 
a 


SNT4S65N 
SN74S65% 
SN74S65N 

SNT4SE5N 
SN74S65N 


1820-0692 

1820-Co92 

1820 0692 IC SN74S65N 
1820-0692 IC SN74S 65 
1820-0692 IC SN74S 65 


ani) ee ee ee 


1820-0692 IC SN74S) 65 SK74S654 
1820-0692 IC SN74S 65 SNT4S45N 
1820-0692 IC SN74S 65 SN74S65N 
1820-1146 IC COGOSOAE CD40504€ 


1820-1146 IC CO4050AE CC4O5CA® 


zzz 


1620-1146 IC COGOS5SOAE CD4050AE 
1820-1146 IC CO4O50AE CO4O50A= 
1820-1146 IC COGOS5SOAE CO4OECAS 
1620-1146 IC CO4O50AF CD4O050AE 
1820-0687 IC SN74S) 15 SNT4S15N 


See introduction to this section for ordering information 


Model 1607A 


Reference 
Designation 


A1U26 
A1U27 
A1U28 
AlU29 
41U30 


AlU31 
A1U22 
A1uU33 
£1U34 
AlU35 


AlU36 
Al1U37 
A1U38 
41039 
A1U40 


41uU41 
AlU42 
A1lU43 
A1U44 
4£1U45 


ALUS4 
ALUST 
41U48 
A1U49 
A1U50 


41U51 
A1lUS2 
AlU53 
41U54 
A1LU55 


A1U56 
A1U57 
41U58 
A1U5S 
41U60 


Aluél 
41U62 
A1U63 
A1LU6S 
A1LU65 


A1U66 
A1lU67 
£1U68 
41U69 
41U70 


AlU7L 
A1U72 
A1LUT73 
AlLUT4 
AlLU75 


ALUT6 
AlU77 
£l1U78 
AlUT7S 
A1U80 


AlUB1 
A1U82 
A1U83 
A1U84 
A1UB5S 


A1U86 
£1uU87 
A1U88 
Al1UB9 
A1U90 


A1lu91 
A1U92 
A1U93 
ALU94 
£1095 


AlU96 
Al1U97 
41U98 
41uU99 
A1U100 


1820-0691 
1820-1201 
1620-1106 
1820-1139 
1620-1106 


18620-1139 
1820-1106 
1820-1139 
1820-1106 


1820-0640 


1820-0631 
1820-1153 
1620-0629 
1621-0902 
1821-0002 


1820-c629 
1820-0661 
1820-0203 
1820-1144 

1810-0143 


1820-0515 
1820-C515 
1620-0515 
1820-0691 
1820-0091 


1820-0691 
1620-0691 
1820-09190 
1620-0910 
1820-1475 


1820-0515 
1920-0697 
1620-0631 
1820-0691 
1820-0691 


1820-0688 

1820-1372 
1820-0515 
1820-0085 
1820-1373 


1E20- 1372 
1820-0003 
1820-0609 
1820-0659 
1820-0669 


1820-0¢69 
1820-0691 
1820-0070 
1820-0910 
1820-1207 


1820-0382 
1820-1204 
1820-1470 
1820-1372 
1820-1197 


1820-0904 
1620-0282 
1820-06381 
1820-0629 
1820-0697 


182C-0691 
1820-0691 
1820-0629 
1820-0629 
1820-1475 


1820-0686 
182C-0904 
1820-0683 
1810-0183 
1610-01383 


Table 6-2. Replaceable Parts (Cont'd) 


IC SN74S 64 N 

IC SN74LS 08 N 

IC MEMORY 

IC:TTL» HEX INVERTER 
IC MEMORY 


IC:TTL» HEX INVERTER 
IC MEMCRY 

IC:TTL» HEX INVERTER 
IC HEMORY 

NOT ASSIGNEO 


NOT ASSIGNED 
NOT ASSIGNED 
KOT ASSIGNEG 
IC SN74 150 
NOT ASSIGNEO 


SN74S 00 
SN74S 51 
SN74S 112 
CA3045 
CA3045 


SN7T4&S 112 
> SNT4 32 
AMPLIFIER 
SN74LS 02 N GATE 
NETWORK-PES OPIN SIP 


MULTIVIBRATOR 
> MULTIVIBRATOR 
MULTIVI®P ATOFP 
SN7T4S 64 N 
SN74S 64 N 


SN74S 64 
SN74S 64 
SN74LS 83 
SN74LS 8&3 
COUNT EF 


MUL TIVIBRATOR 
SN74S 140 N 
SN7T4S OO N 
SN7T4S 64 N 
SN74S 64 N 


OGTL GATE 
FLIP-FLOP 
MULTIVIBFATOR 
SN74S 10N 
COUNTER 


FLIP-FLOP 
SN74 51 N 
COUNTFR 
COUNTER 
COUNTER 


COUNTEP 
SN74S 64 N 
SN7T4 30 N 
SN74LS 83 N 
IC SN74LS 30 N GATE 


IC SN74H 55 N 
IC SN74LS 20 N GATE 
IC SN74LS 157 N 

IC FLIP-FLOP 

IC SN74LS 00 N GATE 


CGMPAPATOR 
SN74H 
SN74S 
SN74S 
SN74S 


SN74S 
SN74S 
SN74S 
SN74S 
COUNTER 


SN74S 11N 

CCMPARATCR 

SN7T4S O04 N 
NETWORK-RES 9-PIN SIP 
NETWORK-RES 9-PIN SIP 


See introduction to this section for ordering information 


«l-PIN- SPCG 


«1-PIN-SPCG 
2 1l-PIN-SPCG 


Replaceable Parts 


Mfr Part Number 


SNT4S64% 
SN7T4L £93% 
31014 
LA20-113? 
31014 


1827-1139 
3LOLA 
1820-113" 
31014 


SNTGLICN 


SN74SO0N 
SNT4S51N 
SNT4S312N 
CA3045 
CA3U65 


SNTSS11L2N 
SN7432N 

Lh23-vu2~3 
SN74LSO2N 
1810 0143 


Séc2cc 
96920€ 
SA022C 
SUTAS of 
SNT4304%N 


SMT4SSEGN 
SNT4SASN% 
SNTSLS53N 
SNT4LSA3N 
938 14c0C 


$€02°C 

SN745140% 
SNT45CC% 
SN7TGS64N 
SP 7T4S66%N 


SN74S20N 
estuInc 
9602NC 
SN7=S1O"% 
S3S1LOPz 


981095¢ 
SNTESIN 
S3L10c7 
S3L100¢ 
93L1CNC 


9?2L1G0¢ 
SNT4S 66") 
SNT430N 
SNT4L S93 3N 
SN74LS30N 


SNT74HS5% 
SN74LS20N 
SN74LS157N 
gSL9O9DC 
SN74LSOON 


©3L 2400 

SNTSHSSN 
SNT4SO0% 
SET4S1L1L2% 
SN74S 194%! 


SN74S69N 
SNT4S6S4 
SN74S112N 
SN74S112% 
9381602 


SNTSS11N 
S3L2492 

SNTSS04N 
1819-21 923 
1810-01 42 
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Replaceable Parts Model 1607A por 


Table 6-2. Replaceable Parts (Cont'd) 


Reference Gare Mfr 7) ae 


~ 
4 
A1ULOL 1810-0183 NETWORK-RES 9-PIN SIP «1-PIN-SPCG 1A10-C1 483 Wy 
Aluv1Cc2 1810-0183 NETWORK-RES 9PIN SIP 21-PIN-SPCG 1@10- 0133 —— 
A1U103 1810-0183 NETWORK=RES OPIN SIP .1-PIN-SPCG 1€10-01 83 ‘3 vil. 
A1U104 1810-0183 NETWORK-RES 9-PIN SIP .1-PIN-SPCG 1810-01 33 / 
A1U105 1810-0133 NETWORK: RES 9-PIN SIP 21-PIN--SPCG 1810-0133 / 
; 1 
A£1U106 1810-01383 NETWORK-RES 9-PIN SIP ~1-PIN-SPCG 1810-01 33 a 4 
A1ULCT 1810-C183 NETWORK-RE&S OPIN SIP .1-PIN-SPCG 1810-0183 ' 
A1U108 1810-0183 NETWORKK-RFS OPIN SIP .1-PIN-SPCS 1810-01 93 i 
A1U109 1810-0183 NETWORK-PFES SPIN SIP ~1-PIN-SPCG 181C-0153 rT? 
A1U110 1810-0183 NETWORK-RES 9-PIN SIP «1-PIN-SPCG 1810-0133 “ay 
ALXAS 1251-2035 CONNECTOR; PC EDGE; 1LS-CONT; DIP SOLDER 252-15-3)-301 i 
A1XA6 1251-2035 CONNECTOR; PC EDGE; 15-CONT; DIP SOLDER 252-15-39-300 = ik 
i 
£2 01607-66504 BOFPD ASSY, DISPLAY 01607-66504 ix i j 
0180-0228 CAPACITOR-FXD; 22UF#-10% 15VNC TA-SOLIL 1509226XSO15A2 Tl: , 
0180-0228 CAPACITOR-FXO; 22UF+#-10% 15VOC TA-SOLIN 1500226x9015R2 il} 
0180-0228 CAPACITOR-FXD; 22UF#—-10% 15VOC TA-SOLID 1500226X901582 ao = 
0160-0153 CAPACITNP-FXD LOOOPF #-10% 200WVNC POLYL 292P 102 32 ee 
0160-0161 CAPACITOR--FXD sO1LUF #-10% 200WVDC POLYE 292P10392 ie 
| 
0160-3451 CAPACITCR-FXO -O1UF +#80~-202% 100WVOC CER 0160 3451 “ratte I 
0160-3451 CAPACITOR-FXD .O1UF +#80-20T% LOOWVDC CFR 0160 3451 7 . 
0180-0228 CAPACITOR-FXO; 22UF#—-10% LSVDC TA-SNLID 150D224X9015232 ii 
0180-0223 CAPACITOR~FXD; 22UF#-10% 15VOC TA. SOLID 1500226x901582 | 
9150-3451 CAPACITOR-FXC .OLUF #80-20% 1LOOWVDC CER 0160-3451 ere - 
ft c 
9160-3451 CAPACITOR-FXDO .OLUF +#80~20% LIOWVOC CER 0160 3451 It" 
U0 160-3451 CAPACITIR--FXD .OLUF +80-20% LUOWVOC CER 0160 +3451 x u - 
0160-3451 CAPACITOR-FXD s«OLUF #60-20% LOOWVUC CER 0160-345! . 
0160-2204 CAPACITOR-FXD 100PF +—5% 300WVDC MICA 0160-2204 - 
0160-2204 CAPACITOR-FXD 100PF +—5% 300WVOC MICA 0160-2204 hi 
0180-0197 CAPACITCR-FXD; 2-2UF+-10% 20VUC TA 1500225x°020A2 ze li . 
0 160-3451 CAPACITCR=FXD eO1UF #80--20% LOOWVDC CER 01450 3451 i] 
0160-3451 CAPACITOR-FXD .OLUF *80-20% LOUOWVOC CFR 0160 3451 ir va | 
0 160-2204 CAPACITOR=FXD LOOPF +-5% 300wWVDC MICA 0160 2204 @ ~ 
i. 
» 160-2451 CAPACITOR: FXO .OLUS +PO-20% LOOWVOC CER O140 345! a = 
0169-3451 CAPACITOR=FXD eULUF +80~20% 1N0KVAC FER 016) 3451 3 [' az 
J 160-3451 CAPACITUR-FXU sO1LUF #80-20£ 1UOWVOC CER 0160 3463! 
0180-0309 CAPACITOR-F XD 4.7UF +—20% 10VDC TA 150D475X00102A re = = 
9180-U197 CAPACITOP-FXD; 2-2UF# LOX 20VUC TA 150275X10204? LHL! Le 
0160-3448 CAPACITOR-F XD 1000PF +—10% 1000WVDC CER 0160-3448 | | 
0160-3448 CAPACITOR-FXD 1000PF +—10% 1000WVOC CER 0160-3448 = 
1901-0040 OIOLE- SWITCHING 2NS 3uV SOMA 190! 004) =a =| 
1501-0040 CIONE-SWITCHING 2NS 30V 50M¢ 1901-0040 —— 
1910-0016 DIODE-SWITCHING 1US 60V 60MA 1901-0016 if 
9100-2276 COIL-FXO MULPED PF CHOKE LOOUH 10/193 te 
9100-2276 COIL-FxXG MGLCED &F CHOKE 1lOOUM 19/1u3 Eau tc 
$100-2276 COIL-FXs MOLNED RF CHOKF 1L00UHH 19/193 ~~ 
2100-1662 COIL-EXM MOLEED RF CHOKE 227M 5% 2? 2312 29J Hii 
: = 
1251-0674 CONNECTGR; LO~CUNT3 MALF3 PLST 0° 65 1191 - Labi Le 
1251-0674 CONNECTOR; 10-CONT; MAL? 3 POST 0-66-1191 
1251-3195 CONNECTOF 4-PIN 4 POST TYPE 09-40-1941 (2603-044) If 
1251-3197 CONNECTOR 12-PIN M PNST TYPE NG=6y- 11710 2693-12%) i= a = 
1853-0036 TRANSISTOR PNP SI PD=310MW FT=250MHZ 1853+ 0034 | 
1853-0036 TRANSISTOR PNP PD=310MW FT=250MHZ 1853-0"3r RE 
1854-0071 TRANSISTOR NPN PD=300MW FI=200HHZ 1854-0971 = pss 
1854-0071 TRANSISTOP NPN PO=300MW FT=200MPZ 1854-0071 . t , 
1853-0036 TRANSISTOP PNP PO=310MW FT=259HHZ 1853-0234 | 
1854-0071 TRANSISTOR NPN SI PD = 300MW FT = 200MHZ 1850-0071 io 
0684-1031 RESISTOR 10K 10% .25W FC TC=-400/+700 CB1031 —— & 
0757-0407 RESISTOR 200 1% -125W F TC=0+-100 €4+1/3-70-201-F ; 
0757-0407 RESISTOR 200 1% -125W F TC=0+#-100 C4-1/3 TO-20! -F IY © 
0684-5621 RESISTOR 566K 10% -25W FC TC=-400/+700 CR5621 = = 
2100-1738 RESISTOR-VAR TRMR LOKCHM 10% C TUP ADJ ET50W103 — 
0757-0200 RESISTOR 5-62K 1% «125m F TC=0+-100 C4-1/8-T0-5621-° — I v 
0698-3152 RESISTOP 3.248K 1% -125W F TC=0+-100 C4-1/38-TO-34AL F & — a 
0684-1031 RESISTOR 1OK 10% .25W FC TC=-400/+700 cR1031 : 
0684-5621 RESISTOR 5.6K 10% -25W FC TC=-400/+700 CB5621 ha 
0757-0443 RESISTOR 11K 1% -125W F TC=0+-100 4-1/8 Td-1102-F fh | Bp 
— 
0757-0421 RESISTOR 825 1% -125W F TC=0+~-100 C4 1/8-TO-6253-F mr 
0757-0443 RESISTOR 11K 1% -125W F TC=0+- 100 CH 1/8 °TO-1102-F iT r 
0664-3311 RESISTOR 330 10% «25W TC=-400/+600 CA3311 E | B 
0684-4731 RESISTOR 47K 10% .25H TC=-400/+800 Ce4731 a 
0684-2211 RESISTOR 220 10% -25W TC=-400/+600 CB2211 i | 
| 
0684-2211 RESISTOR 220 10% .25h TC=-400/+600 ca2211 ‘= _ E 
0684-2211 RESISTOR 220 10% .25W TC=-400/+600 c82211 eo | 
0684-2211 RESISTOR 220 10% .25W TC=-400/+600 cb2211 = i | 
0684-2211 RESISTOR 220 10% -25W TC=~400/+600 ce2211 = 4 PR 
0684-2701 PESISTOR 27 10% «25W FC TC=-400/+500 CR2701 SS ——S 
. | 
gli 
See introduction to this section for ordering information - 
» 


‘= 
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Model 1607A 


Reference 
Designation 


0684-5621 
9757-0317 
0757-0462 
9084-1031 
0634-5521 
0698-7095 


0684-lUvJ1 
9684-1831 
U684-1831 
0658-7036 


0757--0280 
9757-0273 
0757-0273 
0757-0250 
0757-0290 


9757-0273 
0757-0415 
0684-1031 


0757-020) 


0684-2211 
0757-0273 
0757-0415 
0684-1031 


9757-0200 
9684-2211 
0684-1021 
0684-1021 
0684-1021 


0684-1021 
0757-0450 
0757-0457 
0757-0465 
0757-0472 


0757-0452 
0684-1031 
0757-0401 
0757-0317 
0757-0200 


0757-0454 
0684-4731 
0757-0442 
3101-1947 
3101-1942 
1820-0946 
1820-1330 
1820-0730 
1820-1197 
1820-0730 


1820-0949 
1820-1356 
1820-0944 
1820-0691 
18620-0071 


1826-0119 
1820-0939 
1820-1150 
1820-0949 
1820-0471 


1829-0321 
1620-0321 
1820-0939 
1820-1145 
1820-1194 


1820-1470 

1820-0946 
1820-1146 
1820-1339 
1820-1194 


1816-0352 
1826-0188 
1820-0978 
1826-0188 
1826-0254 


Table 6-2. Replaceable Parts (Cont'd) 


Description 


RESISTOK 566K 10% .25W FC TC=--490/+4700 
RESISTOR 1.633K 1% .125W F TC=0#+-100 
RESISTOR 75K 1% .125W © TC=0+#-100 
RESISTOR 10K 1O¥ .25W FC TC=-400/+700 
RESTSTOR 5Se6K 10% .25w FC TC=-400/+700 
RESISTOR 10 1O® .125w CC TC=0+5an 

(NOT INSTALLED ON BOARD AT FACTORY) 
PESTSTO® 10 10% .25W FC TC=-4)0/+500 
RESISTOR 18K LOY .25W FC TC=-400/+800 
RESISTCr 18K LOZ .25W FC TC#-400/+#00 
RESISTOR 10 107 .125W CC TC=0+588 

(NOT INSTALLED ON BOARD AT FACTORY) 
RESISTOR 1K L& «125W F TC=04-100 
RESISTOR 3eU1K 1% .125W F TC=J4-100 
RESISTOR 3.01K 1% .L25W F TC=0+-100 
RESISTOP 6e19K 1% 2125W F TC=0+-100 
PESISTOR 661S5K 1% .125wW F TC=0+-100 


RESISTCR 3-01K LZ .125W F TC=04-100 
RESISTOR 475 1% «125w F TC#0+-100 
RESISTOR 10K 10% .25W FC TC=—400/+700 


RESISTOR 5¢62K 1% «125W F TC=0+~100 


RESISTOR 220 10% «25W FC TC=-400/+600 
RESISTOR 3601K 1% «125m F TC=0+-100 
FESISTCR 475 1% .125W F TCeO+#- 190 
RESISTOR 10K 10% .25W FC TC=—400/+700 


RESISTOR 5.262K 1% .125W F TC=0+-100 

RESISTOR 220 10% .25W FC TC=-400/+600 
RESISTOR LK 107 «25W FC TC=~400/+#600 
RESISTOR 1K LOZ .25W FC TC=+400/+600 
RESISTOR LK 10% .25W FC TC#-4)C/+600 


RESISTOR 1K 10% .25W FC TC=-400/+600 
RESISTOR 22.1K 1% «125W F TC=0+-100 
RESISTOR 47-25K 1% .125W F TC=0+100 
RESISTOR 1lOOK 1% .125W F TC=U+--100 
RESISTOR 200K 1% .125W F TC=0+—100 


RESISTOR 2744K 12 2125W F TC=0+-100 
RESISTOR LOK 10% .25W FC TC=-400/+700 
RESISTOR 100 1% .125W F TC=0+-100 
RESISTOR 1633K LZ .125W F TC=0+-100 
RESISTOR 5662K 12 .125W F TC=0+-100 


RESISTOR 33.2K 1% .125W F TC=0+—100 
RESISTOR 47K 10% .25W CC TUBULAR 
RESISTOR 10K 1% .125W F TC=0+—100 
SWITCH 

SWITCH 


COS4OOLAE 
MC14507CP 
MULTIVIBRATOR 
SN74LS 00 N 
MULTIVIBRATOR 


CDO4OLLAE 
MC14528CP 
C04025AE 
SN74S 64 N 
SN74 40 KN 


NE 555T 
CO4013AE 
4MC1L4520CP 
COSOLLAE 

IC INV TTL HEX 1-INP 


COMPARATOR (ANALOG) 
COMPARATOR (ANALOG) 
COS4O13AF 

CO040494E 
SN74LS193N 


IC SN74LS157N 
IC CD4O001AF 
IC CO4050AE 
IC MC14002CP 
SN74LS193N 


MEMCRY 

MC 1408L-8 

CO400TAE * 

MC 1408L-8 
IC MC 1741SCP1 


See introduction to this section for ordering information 


Replaceable Parts 


Mfr Part Number 


C85621 
€4-1/8-TO-1331-F 
C4&-1/8-TO-7502-F 
CPLO3L 
Ca5621 
RALOOL 


CAhLOOL 
CA1831 
C8183 
RPLOOL 


C4 1/A TO-LOOL~F 
€4-1/8-TO-301L1-F 
C4-1/8-TO-3011 -F 
MF4C1/8~TO-6191~-F 
MF4SC1/8 TO-6191-F 


C4~-1/8-TO-3011-F 
C4-1/d-TU-S752 =F 
CB1031 


C4-1/8-TO-5621-F 


cR2211 
C4-1/8-TO-3011-F 
C4-1/R-T0-475R=F 
CB1031 


C4-1/8+-TO-5621-F 
ce22i. 
cAlo2.L 
CALO21 
ceL1o2.L 


ChLO2L 

C4-1/8-TO-2212+F 
C4-1/3+T0-4752~€ 
C4-1/8-T0-1003-F 
C4-1/8-T0-2003-F 


C4-1/8-T0-2742-F 
CB1LO3L 
C4-1/8-TO-LOL<-F 
C4-1/8-TO<$1L331-F 
C4-1/8-T0-5621-F 


C4-1/8-T0~3322-F 
cB4731 
C4-1/8-TO-1002F 
3101-1947 

3101-1942 


CO4OO1AE 
MC14507CP 
$€L020C 
SN74L SOON 
96L020C 


CD4O011AE 
4C14528CP 
CD40254F 
SN7T4S64N 
SN7440N 


NES55T 
CD4O013AE 
MC14520CP 
CO4OLIAE 
$N19235 


TLOHC 
T10HC 
CD40134E 
CO404SAE 
SN74LS193N 


SN74LS157N 
CDSOOLAE 
CD40504£ 
™C14002C° 
SN74LS193N 


1816-0352 
MC1498L -8 
CO4007A= 

»C1L408L -3 
MC1741SCP1 
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Replaceable Parts 


Reference 
Designation 


A2U31 
A2U32 
A2U33 
A2U34 
42U35 


&2U36 
A2U37 
A2U38 


A2vR1 


A2XA5 
A2XKA6 


43 
A3C1 
A3C2 


A3C3 
A3C4 
A3C5 
A3C6 
A3C7 
A3CB8 
A3CS 
43C19 
A3C11 
A3C12 


A3C13 
A2C14 
A3CRL 
43Ck2 
43CR3 
A3CRS 
A3CRS 


A3CRE 
A3CRT 


A3Fl 
A3F2 
A3F3 
A3F4 


A3L1L 
A3L2 


A2MPL 
A3PL 
A301 


AZR1L 
ABR2 
ABZR3 
4BRS 
ABR5S 


A3K6 
A357 
A3RB 
A32R9 
A3h10 


A2Rk11 
A3F12 
A3k13 
A2214 
A3ZF15 


ABR16 
ABR17 
A3R18 
A3R19 
AZuU1 
A3U2 


A3VRL 
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1826-0254 
1820-0054 

1810-0183 
1610-0183 
1810-0183 


1810-0183 
1810-0183 
1810-0163 


1902-0049 


1251-2035 
1251-2035 


01607-66502 
9180-04¢; 
0180-0434 


0180-0291 
0180-0291 
0180-0291 
0160-3451 
0160-3451 
0180-0291 
0160-2204 
0180-0291 
1820-1714 
180-0484 


0180-0137 
0180-0091 
1901-0028 
1834-0082 
1901-0662 
1991-066&2 
1901-0652 


1901-0662 
1901-0511 


2110-0033 
2110-0001 
2110-0003 
2110-0004 


9100-3465 
9100-3829 


2110-0269 
1251-3195 
1853-C062 


0684-1031 
0684-1031 
0684-6811 
0684-3311 
0684-2201 


0757-0488 
0757-0280 
2100-3352 
0757-0428 

0757-0438 


0684-5621 
0684-5601 
0611-1758 
0611-1758 
0684-5601 


0664-1001 
0684-1031 
0684-1001 
0811-1200 
1901-0364 
1820-0196 


1502-3104 


01600-€65 06 


Table 6-2. Replaceable Parts (Cont'd) 


Description 


IC MC 1741SCP1 

IC DIGITAL SN 74 00 N GATE 

NETWORK-RES 9-PIN SIP «1-PIN-SPCG 
NETWORK=RES & PIN SIP «1—-PIN-SPCG 
NETWORK-RES 9-PIN SIP «1-PIN-SPCS 


NETWORK-RES SPIN SIP e1=-PIN-SPCG 
NETWGRK-RES 9-PIN SIP «1-PIN-SPCG 
NETWORK-RES S—PIN SIP »1—PIN-SPCG 


DIODE-ZNR 6619V 5% 00-7 PO=.4W TC=+.022% 


CONNECTOR; PC EDGE; 15-CONT; DIP SOLDER 
CONNECTOR; PC SDGE; 15-CONT; DIP SOLDER 


BOARD ASSY, POWER SUPPLY 


CAPACITOR-FXD; 4500NF+75-10% 25V0C AL 
(NOT SUPPLIED WITH A3, ORDER SEPARATELY) 
CAPACITOS—FXO; 4500UF+75-10% 25V0C AL 
(NOT SUPPLIED WITH A3, ORDER SEPARATELY) 
CAPACITOR=FXD; LUF+-10% 35VDC TA-SNLID 
CAPACITOR-FXO; LUF*#-10% 35V0C TA-SOLID 
CAPACITIR-FXOs LUF+-10% 35v0C TA-SCLID 
CAPACITOR-FXD sO1UF #80-20% LOOWVDC CEF 
CAPACITOR=FXD eVIUF #80-20% 1LOOWVOC CER 
CAPACITOR=-FXD; LUF+-10% 35VNF TA-SOLIO 
CAPACITOR-FXD LOOPF #-5% 300NVOC MICA 
CAPACITOR~FXD: LUF+-10% 35V0C TA- SOLID 
CAPACITOR-F XD: 330 UF +—-10% 6 VDC TA 
CAPACITOR=FXD; 4500UF4+75"-10% 25VDC AL 
(NOT SUPPLIED WITH A3, ORDER SEPARATELY) 
CAPACITOR-FXD; LOOUF+-20¢ LOVDC TA 
CAPACITOR~FXD; LOUF#+50=-1L0% 1LOOVDC AL 
DIODE-PWR RECT 400V MAX VRM 750MA 
THYS ISTCR=SCR JEDEC 2N4441 

OIGDE-PwR RECT 1LOOV 6A 

DICOE-PWR RECT 1OOV 6A 

OIQNE-PWR RECT LOOV 6A 


DIODE-PWR RECT 100V 6A 

DIODE-PWR RECT 50V 12A (NOT SUPPLIED WITH 
A3- ORDER SEPARATELY) 

FUSE .«75A 250V NORM-BLO 1.25X.25 

FUSE; 1A 250V 

FUSE 3A 250V 

FUSE .25A 250V 1-25X.25 IEC 


COIL-FXD RF CHOKE 1100UH 
COIL-10H 10% .688 DX1.188 LG SRF=20MHZ 


FUSEHOLDER=-CLIP TYPE ~25FUSE 
CONNECTOR 4-PIN M POST TYPE 
TRANSISTOR PNP SI PD=300MW FT=200MHZ 


RESISTOR 10K 10% .«25W FC TC=-400/+700 
RESISTOR 10K 10% .25W FC TC=-400/+700 
RESISTOR 680 10% «25W FC TC==400/+600 
RESISTOR 330 10% .25W FC 
RESISTOR 22 10% .25W FC 


RESISTOR 909K 1% .125W F TC=0+--100 
RESISTOR 1K 1% -125H F TC=04-100 
RESISTOR-VAR TRMR LKOHM 10% C SIDE ADJ 
RESISTOR 1.62K 1% .125W F TC=0+—100 

RESISTOR 5e11K 1% 2125W F TC=0+-100 


RESISTOR 526K LOZ .25W FC TC=-400/+700 
RESISTOR 56 10% «25W FC TC=-400/+500 
RESISTOR «24 5% 2W PW TC=0+-800 
RESISTOR «24 5% 2W PW TC=O0+--300 
RESISTOR 56 10% «25H FC TC=-400/+500 


RESISTOR 10 10% «25W FC TC=~400/+500 
RESISTOR 10K 10% -«25W FC TC=-400/+700 
RESISTOR 10 10% -«25W FC TC=-400/+500 
RESISTOR .1 10% 2W PW TC=0+—800 

DIODE-MULT FULL WAVE BRIOGE RECTIFIER 
IC:REGULATOR 


DIODE—ZNR 5262V 5% 00-7 PD=e4W TC=+.016% 


BOARD ASSY, TRIGGER SWITCH 


04713 
012¢5 
28480 
28480 
28460 


28480 
28480 
28480 


04713 


71785 
71785 


28430 
56289 
56289 


56289 
54289 
56239 
28490 
28430 
56239 
28450 
56289 


28480 


28480 
28480 


75915 
71400 
714UU 
71400 


28480 
02415 


28480 
27264 
28480 


01121 
01121 
01121 
01121 
01121 


24546 
24546 
73138 
24546 
24546 


o1ll2.1 
01121 
75042 
75042 
01121 


01121 
01121 
01121 
04672 
04713 
07263 


04713 


See introduction to this section for ordering information 
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Mfr Part Number 


MC1741SCP1 
SN7400N 

1810-0133 
1810-01 83 
1810-01 83 


1810-01 83 
1810-01 83 
1810-01 83 


SZ 10939-122 


252-15-30-300 
252-15-30-300 


01607-6¢ 302 
3404526025AA> 28-008 
365-4526 02 SAA-2B-908 


1500105X903542 
159D105X903542 
1500105 x903542 
0160-3451 
0160-3451 
159N105X9035A2 
0160-2204 
1509105X9035A2 
337X900652-DYS 
36D452G025AA-2B-00B 


1500107xX001082 
300106F1000C2 
SR 1358-9 

2N4441 
1901-0662 
1901-0562 
1901-0662 


1901-9662 
1901-0511 


FO2ZA250V3/44 
AGC-1 

AGC-2 
AGC-1/4 


9100-3465 
1H5-10 


2110-0269 
09-60-1041(2493-044) 
1853-0062 


CB1031 
CB1031 
CB6811 
CB3311 
CB2201 


NAS 
C4-1/8-T0-1LOO1L-F 
T2XR1LK 
C4-1/8-T0-1621F 
C4~1/8~TO-5111°F 


CB5621 
CP5601 
BWH2-24/100-J 
BWH2~24/100-J 
Ce5601 


ce1001 
CB1031 
CR1001 
BWH2-2-1/10-K 
SDA 10185-4 
723HC 


SZ 10939 110 


C14690-66506 
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Model 1607A 


Reference 
Designation 


3101-0576 
3101-0576 
3101-0576 
3101-0576 
3101-0576 


3101-0576 
3101-0576 
3101-0576 
3101-0576 
3101-0576 


3101-C575 
3101-0576 
3101-0576 
3101-0576 
3101-0576 


3101-0576 
3101-0576 
3101-0576 
8120-0621 
8120-0621 
8120-0621 
01600-66510 
3 100-3233 


8120-0621 
8120-0621 


ALLEN BRADLEY CO 


Table 6-2. Replaceable Parts (Cont'd) 


SwITCH-TGL SUBHIN SPOT 
SWITCH-TGL SUBMIN SPOT 
SWITCH-TGL SUAMIN SPOT 
SWITCH-TGL SUBMIN SPOT 
SWITCH-TGL SUBMIN SPOT 


SwITCH~TGL SUBMIN SPOT 
SwITCH-TGL SUBMIN SPOT 
SwITCH-TGL SUBFHIN SPDT 
SwITCH-TGL SUBMIN SPOT 
SWITCH-TGL SUBMIN SPOT 


SwITCH-TGL SUBMIN SPOT 
SWITCH-TGL SUBMIN SPOT 
SWITCH-TGL SUBMIN SPOT 
SwITCH-TGL SUSMIN SPOT 
SwITCH-TGL SUBMIN SPOT 


SWITCH-TGL SUSMIN SPOT 
SWITCH-TGL SUBMIN S°0T 
SalTCH-TGL SUBMIN SPOT 
CABLE CA 4SSY 14-CCND 26AWG 
CABLE CA 4&SSY 14-COND 26AWG 
CABLE C& ASSY 14-CCND 26AwG 
BOARD ASSYs CIGITAL SaAITCH 
SWITCH, POTARY 


CSBLE C& ASSY 14-CCND 26AWG 
CABL= CA ASSY 14-CCND 26AWG 


250vac 
250VAC 
2 50vaAC 
250VAC 
250VAC 


250VAC 
2 5UVAC 
250VAC 
250vaC 
250vAC 


250VAC 
250VAC 
25uVACc 
280vac 
250vac 


250VAC 
250Vvac 
250vac 


See introduction to this section for ordering information 


Table 6-3. List of Manufacturers’ Codes 


TEXAS INSTR INC SEMICOND CMPNT Div 
RCA CORP SOLID STATE Div 


PY ROFILM CORP 


MOTOROLA SEMICONDUCTOR PRODUCTS 
AIRCO SPEER ELEK DIV AIR RDCN CO 
ROBINSON NUGENT INC 

FAIRCHILD SEMICONDUCTOR Div 
CLAROSTAT MFG CO INC 

DICKSON ELECTRONICS CORP 


THERMALLOY CO 


CORNING GL WK ELEC CMPNT Div 


SIGNETICS CORP 


MEPCO/ELECTRA CORP 

GOWANDA ELECTRONICS CORP 

CORNING GLASS WORKS (BRADFORD) 
SPECIALTY CONNECTOR CO INC 
ENVIRONMENTAL CONTAINER SYSTEMS INC 
NATIONAL SEMICONDUCTOR CORP 


MOLEX PRODUCTS CO 


HEWLETT PACKARD CO CORPORATE HQ 
ADVANCED MICRO DEVICES INC 


INTEL CORP 


OVERLAND PRODUCTS CO 


CINCH MFG CO 


SPRAGUE ELECTRIC CO 
BUSSMAN MFG DIV OF MCGRAW-EDISON CO 


CTS CORP 


CHICAGO MINIATURE LAMP WORKS 

TRW ELEK COMPONENTS CINCH Div 
ELECTRO MOTIVE MFG CO INC 

BECKMAN INSTRUMENTS INC HELIPOT Div 
JF D ELECTRONICS CORP 

TRW INC PHILADELPHIA Div 


LITTLEFUSE INC 
MARWEDEL CW 
SWITCHCRAFT INC 


TRW INC ST PETERSBURG DIV 


MILWAUKEE Wi 
DALLAS TX 
SOMMERVILLE NJ 
WHIPPANY NJ 
PHOENIX AZ 
NOGALES AZ 

NEW ALBANY IN 
MOUNTAIN VIEW CA 
DOVER NH 
SCOTTSDALE AZ 
DALLAS TX 
RALEIGH NC 
SUNNYVALE CA 
MINERAL WELLS TX 
GOWANDA NY 
BRADFORD PA 
INDIANAPOLIS IN 
PALO ALTOCA 
SANTA CLARACA 
DOWNERS GROVE IL 
PALO ALTO CA 
SUNNYVALE CA 
MOUNTAIN VIEW CA 
FREMONT NE 
SHELBYVILLE IN 
NORTH ADAMS “MA 
ST LOUIS YO 
ELKHART IN 
CHICAGO IL 


ELK GROVE VILLAGE IL 


WILLIMANTIC CT 
FULLERTON CA 
BROOKLYN NY 
PHILADELPHIA PA 
DES PLAINES [L 
SAN FRANCISCO CA 
CHICAGO IL 

ST PETERSBURG FL 


Replaceable Parts 


3101-0576 
ZLUL-C575% 
3101-0575 
3191-0576 
3I1C1-C576 


210L O575 
3101-0576 
3101-0576 
101-0576 
3191-c575 


2141-6574 
3101-0575 
31U1-55 7s 
3101-0575 
3101-0575 


3101 0574 
3101-0576 
Z1V1-C° 7S 
0320-H%21 
P120-0621 
A29-0421 
01600 64519 
319° -3238 


8120 Jel 
#120-0421 


6-13/(6-14 blank) 
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Model 1607A 


Manual Changes 


SECTION Vil 


MANUAL CHANGES 


7-1. INTRODUCTION. 

7-2. This section contains information required to 
backdate or update this manual for a specific in- 
strument. 


7-3. MANUAL CHANGES. 


7-4. This manual applies directly to the instrument 
having the same serial prefix shown on the manual 
title page. If the serial prefix of the instrument is not 
the same as the one on the title page, find your serial 
prefix in table 7-1 and make the changes to the manual 
that are listed for that serial prefix. When making 
changes listed in table 7-1, make the change with the 
highest number first. Example: if backdating changes 
1, 2, and 8 are required for your serial prefix, do 
change 3 first, then change 2, and finally change 1. 
If the serial prefix of the instrument is not listed either 
in the title page or in table 7-1, refer to an enclosed 
MANUAL CHANGES sheet for updating information. 
Also, ifa MANUAL CHANGES sheet is supplied, make 
all indicated ERRATA corrections. 


Table 7-1. Manual Changes 


Serial Prefix Make Changes 


1510A 

15380A 
1629A with Al assembly 3 
01600-66517, revision A. 


2 and 1 
2 


7-5. MANUAL CHANGES LISTING. 


CHANGE 1 
Table 6-2, 
A2: Change to HP Part No. 01607-66501; description 
unchanged. 


Q1: Change to HP Part No. 1854-0320; TRANSISTOR 
NPN SI PD=83.5W FT=4 MHz; Mfr Code 28480; 
Mfr Part No. 1854-0320. 

A2C14: Change to HP Part No. 0140-0202; CAPAC- 
ITOR-FXD 15 PF +—5% 500WVDC MICA 0+; Mfr 
Code 72136; Mfr Part No. DM15C150J0500- 
WVICR. 

A2C15: Change to HP Part No. 0140-0202; CAPAC- 
ITOR-FXD, 15 PF +—5% 500WVDC MICA 0+; 
Mfr Code 72136; Mfr Part No. DM15C150J- 
O500WVICR. 

Add: A2C17, HP Part No. 0160-3466, CAPACI- 
TOR-FXD 100PF +—10% 1000WVDC CER, Mfr 
Code 28480, Mfr Part No. 0160-3466. 


Table 6-2 (Cont’d), 

Add: A2C21, HP Part No. 0160-3466, CAPACI- 
TOR-FXD 100PF +—10% 1000WVDC CER, Mfr 
Code 28480, Mfr Part No. 0160-3466. 

A2C25: Change to HP Part No. 0180-0197; CAPACI- 
TOR-FXD, 2.2 UF +—10% 20VDC TA; Mfr Code 
56289; Mfr Part No. 150D225X9020A2. 

A2CR3: Delete. 

A2Q6: Delete. 

A2R388: Change to HP Part No. 0684-5621, RESIS- 
TOR 5.6K 10% .25W FC TC=—400/+700, Mfr 
Code 01121, Mfr Part No. CB5621. 

Add: A2R39, HP Part No. 0684-5621, RESISTOR 
5.6K 10% .25W FC TC=—400/+700, Mfr Code 
01121, Mfr Part No. CB5621. 

A2R44: Change to HP Part No. 0684-5621, RESIS- 
TOR 5.6K 10% .25W FC TC=—400/+700, Mfr Code 
01121, Mfr Part No. CB5621. 

Add: A2R45, HP Part No. 0684-5621, RESISTOR 
5.6K 10% .25W FC TC=—400/+700, Mfr Code 
01121, Mfr Part No. CB5621. 

A2R62: Delete. 

A2U32: Change to HP Part No. 1820-0068; IC DGTL 
SN74 10 N GATE, Mfr Code 01295; Mfr Part No. 
SN7410N. 

Figure 8-14, 
Replace A2 Component locator with figure 7-1. 
Replace schematic 10 with figure 7-2. 

Figure 8-16, 
Replace schematic 12 with figure 7-3. 

Figure 8-17 (Sheet 2 of 2), 

A2R38: Change value to 5600. 

Add: A2R39 (5600) between A2R38 and A2P2, pin 5. 

Add: A2C17 (100) between ground and junction 
of A2R38/A2R39. 

A2R44: Change value to 5600. 

Add: A2R45 (5600) between A2R44 and A2P2, pin 6. 

Add: A2C21 (100) between ground and junction of 
A2R44/A2R45. 

Figure 8-18, 
Delete CR3 on schematic 14 per figure 7-4. 


CHANGE 2 


Table 6-2, 

Al: Change HP Part No. and Mfr Part No. to 01600- 
66511. 

Al1U49: Change to HP Part No. 1820-0584, IC 
DM74L 02 N, Mfr Code 27014, Mfr Part No. 
DM74L02N. 

A1U80: Change to HP Part No. 1820-0589, IC 
DM74L 30N, Mfr Code 27014, Mfr Part No. 
DM74L30N. 


7-1 


Manual Changes 
CHANGE 2 (CONT'D) 


Table 6-2 (Cont'd), 

Al1U82: Change to HP Part No. 1820-0588, IC 
DM74L 20N, Mfr Code 27014, Mfr Part No. 
DM74L20N. 

A1U83: Change to HP Part No. 1820-0710, IC 
MULTIPLEXER, Mfr Code 07263, Mfr Part No. 
93L22DC. 

A1U85: Change to HP Part No. 1820-0583, IC 
DM74L OON, Mfr Code 27014, Mfr Part No. 
DM74LO0N. 


7-2 


ae 


alt 


Model 1607A 


Schematics 5 and 6, 
Modify the circuitry according to figure 7-5. ie) 


=i 


CHANGE 3 


Nel 


me 
r= 


Schematics 5 and 6, 
Modify the circuitry according to figure 7-6 for in- 
struments using Al assembly HP Part No. 01600- 
66517, revision A. 
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Figure 7-1. Figure 8-14 Replacement 
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Figure 7-3. Schematic 12 Replacement 
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Figure 7-3. Schematic 12 
Replacement 
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Figure 7-4. Schematic 14 Changes 
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FROM PIN 8 OF U10 THRU UI3 


+5V 


+5V 


Figure 7-6. Circuit Modifications for Change 3 
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SECTION VIII 


SCHEMATICS AND TROUBLESHOOTING 


8-1. INTRODUCTION. 


8-2. This section contains schematics, repair and 
replacement information, component-identification 
illustrations, waveforms, test conditions, trouble- 
shooting charts, timing diagrams, and truth tables. 


8-3. SCHEMATICS. 


8-4. The schematics indicate electronic functions of 
the Model 1607A circuitry. Any one schematic may 
include all or part of several different physical as- 
semblies. Tables 8-1 and 8-2 define symbols and 
conventions used in the schematics. Figure 8-1 pro- 
vides terminal identification drawings for semi- 
conductors used in the Model 1607A. Figure 8-20 
provides power, ground, and logic connections for 
integrated circuits (IC’s) used in the Model 1607A. 


8-5. The schematics are numbered in sequence with 
a bold number at the lower right-hand corner of each 
page. At each circuit breaking point, a notation is 
made of the signal name and two numbers. The white 
number on a black background is the number assigned 
to that signal and is used to cross reference signal 
connections between schematics. The number in bold 
type is the number of the schematic which shows the 
source or destination of the signal. To find the source 
or destination of any point on a given schematic, turn 
to the schematic referred to by number and find the 
number and name of the signal in question. Refer to 
table 4-1 for a list of logic term definitions and 
origins. Letters are used to cross reference circuit 
breaking points when both the signal source and 
signal destination are contained on the same sche- 
matic. 


8-6. Square-pin connections are identified by the 
color code of the connecting wire. Ribbon-connector 
pins and sockets are identified by a number (see 
figure 8-2). 


8-7. A table on each schematic lists all components 
shown on the schematic by reference designation. 
Component reference designators which have been 
deleted from the schematic are listed below the table. 


8-8. REFERENCE DESIGNATIONS. 


8-9. The unit system of reference designations used 
in this manual is in accordance with the provisions of 


American National Standard Y32.16, Reference Desig- 
nations for Electrical and Electronics Parts and 
Equipments. Minor variations from the standard, due 
to design and manufacturing practices, may be noted. 


8-10. Each electrical component is assigned a class 
letter and a number. This letter-number combination 
is the basic reference designation. Components which 
are not part of an assembly have only the basic 
reference designation. Components which are part of 
an assembly have, in addition to the basic designation, 
a prefix designation indicating the assembly of which 
the component is a part (resistor R23 on assembly Al 
is called A1R238). 


8-11. Assemblies are numbered consecutively. If an 
assembly reference designation is assigned and later 
deleted, that number is not reused. 


8-12. COMPONENT LOCATIONS. 


8-13. Locations of components on assemblies and 
subassemblies are shown in illustrations adjacent to 
the schematics. Since the schematics indicate elec- 
tronic function, portions of a particular assembly may 
appear on several different schematics. The com- 
ponent-location illustration is printed next to the 
schematic that shows most of the circuitry on the 
assembly. Exploded-view drawings showing mechan- 
ical (and some electrical) parts are located in Section 
VI. 


8-14. REPAIR AND REPLACEMENT. 


WARNING 


Read the safety summary at the front of 
this manual before troubleshooting the 
instrument. 


8-15. The following paragraphs provide procedures 
for removal and replacement of assemblies, sub- 
assemblies, and components in the Model 1607A. 
Special servicing instructions for circuit boards and 
integrated circuits are covered, and Section VI 
provides a detailed parts list for use in ordering 
replacement parts. 


8-16. MECHANICAL DISASSEMBLY AND BOARD 
REMOVAL. 


NOTE 


See illustrations in Section VI for loca- 


tions of mechanical parts (MP reference 
designations). 
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Table 8-1. Schematic Notes 


Model 1607A 


REFER TO ANSI Y 32.2 AND Y32.14 FOR SCHEMATIC SYMBOLS NOT LISTED IN THIS TABLE. 


ETCHED CIRCUIT BOARD 


ASSEMBLY 


ETCHED CIRCUIT BOARD 
ON ASSEMBLY 


FRONT- AND REAR- 
PANEL MARKING 


MAIN SIGNAL PATH 


PRIMARY FEEDBACK PATH 


SECONDARY FEEDBACK PATH 


FRONT-PANEL CONTROL BREAKDOWN DIODE 
(VOLTAGE 


REGULATOR) 


@ 


TEST POINT \ LIGHT EMITTING 


(TP WITH NUMBER) DIODE (LED) 


(4) TUNNEL DIODE 


SCREWDRIVER 
ADJUSTMENT 


WAVEFORM TEST POINT 
(WITH NUMBER) 


FIELD-EFFECT TRANSISTOR 


(N-TYPE BASE) 


COMMON ELECTRICAL 
POINT ‘WITH LETTER); 
NOT NECESSARILY 
GROUND 


CIRCUITS OR COMPONENTS 


DRAWN WITH DASHED 
LINES (PHANTOM) SHOW 


SIGNAL REFERENCE 


FUNCTION ONLY AND ARE 


NOT INTENDED TO BE 
COMPLETE. THE CIRCUIT 
OR COMPONENT IS SHOWN 


SCHEMATIC REFERENCE SCHEMATIC. 


CW CLOCKWISE END OF VARIABLE RESISTOR 
NC NO CONNECTION 
P/O PART OF 


IN DETAIL ON ANOTHER 


VF (A) 


SINGLE-PIN 
CONNECTOR ON BOARD 


PIN OF A PLUG-IN 
BOARD (WITH 
LETTER OR NUMBER) 


COAXIAL CABLE CONNECTED 
DIRECTLY TO BOARD 


COAXIAL CABLE CONNECTED 
TO SNAP-ON JACK 


(925) WIRE COLORS ARE 
GIVEN BY NUMBERS 
IN PARENTHESIS 
USING THE RESISTOR 
COLOR CODE 


(925) IS WHT-RED-GRN J 


\ 

0 - BLACK - GREEN 
- BROWN - BLUE 

2- RED - VIOLET 

3 - ORANGE - GRAY 

4- YELLOW - WHITE 


OPTIMUM VALUE 
SELECTED AT 
FACTORY, TYPICAL 
VALUE SHOWN; 
PART MAY HAVE 
BEEN OMITTED. 


UNLESS OTHERWISE 
INDICATED: RESISTANCE 
IN OHMS, CAPACITANCE 
IN PLICOFARADS AND 
INDUCTANCE IN 
MICROHENRIES 


V - VOLTAGE 
F - FILTERED 
(A) - FILTER SOURCE 
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aid Table 8-2. Logic Symbols 
—i Refer to American National Standard Y32.14 for Logic Symbols not listed in this table. 


GENERAL ELEMENT SYMBOLS INDICATOR SYMBOLS 


3 


BASIC SYMBOLS 


NEGATION INDICATOR 


[| re) i > a Eons 


ES = 


CONTIGUOUS BLOCK 


DYNAMIC INDICATOR 
a Le ie 
a —_> —o>— 
qT] Es ee 


COMBINATIONAL LOGIC SYMBOLS 


Ck a 
ey 


any 


ad 


AND FUNCTION NOR FUNCTION 


= o1s— 
> ne 


a 
(2 
, 


( 


= 


NAND FUNCTION 


EXCLUS!IVE OR FUNCTION 


OR FUNCTION 


=> 


== tEes 
A) et | 


| |= 
a 


= 


} 
a 


i} 4: 
ly By 


® 
. 


NON-INVERTING AMPLIFIER 


=ReSSESS 
yon 


Ww 4 


INVERTING AMPLIFIER 


ae 
es ie ws. A | 
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INTEGRATED CIRCUITS 


16 PIN INTEGRATED CIRCUIT 


16 9 


LOCATOR 
NOTCH 


14 PIN INTEGRATED CIRCUIT 
14 8 


LOCATOR 
NOTCH 


DIODES 


DIODE SYMBOL 
ANODE ——%+—— CATHODE 


WIDE 
STRIPE 


CATHODE CATHODE 


CATHODE CATHODE 


CATHODE CATHODE 


Model 1607A 


BLACK EPOXY (PLASTIC) TRANSISTORS 


B1-POLAR TRANSISTORS 


FIELD EFFECT 
TRANSISTOR 


SGD 
OR 
GDS 


METAL CASE TRANSISTORS 


B1-POLAR TRANSISTORS 
DUAL 


tM 


CASE E2B2C2E1B1C1 
FIELD EFFECT TRANSISTORS 


Bo. 


CASE $202G2G1D1S$1 


THESE ILLUSTRATIONS DO NOT BY ANY MEANS RE- 
FLECT THE WIDE RANGE OF CONFIGURATIONS AVAIL- 
ABLE, BUT RATHER A GENERALIZED ARRANGEMENT 
ONLY, AND FOR INFORMATION REGARDING PARTIC: 
ULAR FUNCTIONS IT IS SUGGESTED YOU CONTACT YOUR 
FIELD SERVICE ENGINEER. 


Figure 8-1. Semiconductor Terminal Identification 
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1607A-020 


Figure 8-2. Ribbon Connector Pin Identification 


8-17. Rear-panel Power Supply Assembly Removal. 


a. Disconnect main power cable, and remove top 
and bottom covers (MP4 and MP3). 


b. Disconnect all cable connectors and square- 
pin connectors between rear-panel assembly and dis- 
play board A2. 


c. Unscrew coupler MP26 on power switch ex- 
tender MP10 from switch on power supply board A3. 


d. Remove 4 corner screws holding rear panel 
MP3 to rear frame casting MP6. 


e. Carefully pull rear-panel/power supply  as- 
sembly to the rear, and remove it from the instru- 
ment. 


8-18. Data Acquisition Board A1 Removal. 


a. Disconnect main power cable, and remove top 
and bottom covers (MP4 and MP6). 


b. Disconnect square-pin connections from cir- 
cuit side of Al board. 


c. Remove four screws attaching Al board to 
bracket MP2. 


d. Lift back of Al board, and disconnect AlXA5 


and A1XA6 connectors from extender boards Ad and 
A6. 


e. Slide Al board back from front panel until 
switches and connectors are disengaged, then tilt rear 
of Al board up. 


f. Disconnect ribbon connectors J5 through J9 
from circuit side of Al board. 
8-19. Display Board A2 Removal. 


a. Disconnect main power cable, and remove 
top and bottom covers (MP4 and MP5). 


b. Disconnect all cable and square-pin connec- 
tors from A2 board. 


c. Disconnect cable connector W4J1 (soldered to 
A2 board) from power supply board A3. 


d. Disconnect square-pin connectors from trigger 
output BNC’s through A2 board to data acquisition 
board Al. Square pins are located on circuit side of 
Al board. 


e. Remove 4 screws securing A2 board to bracket 
MP23. 


f. Lift back of A2 board until A2XA5 and A2XA6 
are disconnected from extender boards A5 and A6. 
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g. Slide A2 board back from front panel until 
switches and connectors are disengaged, then left A2 
board out of instrument. 


8-20. Front-panel Assembly Removal. 


a. Remove boards Al and A2 as described in 
paragraphs 8-18 and 8-19. 


b. Remove 4 corner screws holding front-panel 
assembly to frame casting MP6. 


c. Pull front-panel assembly forward out of 
chassis. 


8-21. Delay Board A7/Trigger Switch Board A4 Re- 
moval. 


a. Remove front-panel assembly as described in 
paragraph 8-20. 


b. Remove screws holding A4 and A7 boards to 
front-panel assembly. 


8-22. SERVICING CIRCUIT BOARDS. This instrument 
uses circuit boards with plated-through component 
holes. This allows components to be removed or re- 
placed by unsoldering or soldering from either side 
of the board. When removing large components, such 
as potentiometers, rotate the soldering iron tip from 
lead to lead while applying pressure to the part to 
lift it from the board. HP Service Note M-20E contains 
additional information on the repair of circuit boards. 


8-23. SEMICONDUCTOR REPLACEMENT. Figure 8-1 
is included to help identify the leads in the common 
shapes and sizes of semiconductor devices. When re- 
moving a semiconductor, use long-nosed pliers as a 
heat sink between the device and the soldering iron. 
When replacing a semiconductor, ensure sufficient 
lead length to dissipate the soldering heat by using 
the same length of exposed lead as was used for the 
original part. 


8-24. INTEGRATED CIRCUIT HANDLING. Many of 
the integrated circuits in the Model 1607A are in the 
CMOS family of digital devices. CMOS devices can be 
damaged by static voltages in the service environment. 
To protect CMOS devices during handling, the fol- 
lowing procedures are suggested: 


a. Ground all test equipment. 

b. Use grounded-tip soldering irons. 

ce. Disconnect all low-impedance test equipment 
(such as pulse generators) from device inputs before 


removing dc power supplies. 


d. Store unused CMOS devices in conductive 
rails or conductive foam, or short all device leads 


together. 
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8-25. INTEGRATED CIRCUIT REPLACEMENT. Sol- 
dered IC units may be removed with soldering irons 
which simultaneously heat all connections (available 
from various manufacturers). Soldering irons with 
built-in desoldering tools facilitate quick removal. 


CAUTION 


Unless an IC has definitely failed, 
becareful to prevent damage when re- 
moving or replacing it. 


8-26. To remove an IC with a standard soldering iron, 
proceed as follows: 


a. Heat IC lead solder joint. Use soldering iron 
with small pencil tip (such as Weller No. PT-H7). 


b. When solder is fluid, remove it with de- 
soldering aid (such as Soldapullt manufactured by 
Edsyn Company of California). 


c. Repeat steps a and b for each IC lead until all 
leads are free. 


d. Grasp each lead with long-nosed pliers and 
check that it is mechanically free from circuit board. 


e. When all leads are free, carefully remove IC. 
Dual in-line type may be removed by gently gripping 
top and bottom with long-nosed pliers and rolling IC 
out. 


f. Use desoldering tool or toothpick to remove 
all remaining solder from circuit board holes. 


CAUTION 


Use care to prevent IC damage with 
heat from the soldering iron. Word quick- 
ly. 


g. Insert replacement IC into circuit board and 
solder it in place. 


8-27. When replacing an IC, note the mark or notch 
used for orientation. The component identification 
illustrations and the IC pin-location diagrams in fig- 
ure 8-1 show IC orientation. 


8-28. TROUBLESHOOTING. 


8-29. The most important prerequisites for successful 
troubleshooting are an understanding of the instru- 
ment functional operation and the correct use of 
front-panel controls. Suspected malfunctions may be 
caused by improper control settings. Before perform- 
ing the test and/or troubleshooting procedures, refer 
to Section III for an explanation of controls, con- 
nectors, and general operating considerations. Refer to 
Section IV for an explanation of circuit functional 
operation. 
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8-30. If trouble is suspected, visually inspect the 
instrument. Look for loose or burned components that 
might suggest a source of trouble. Check to see that 
all circuit board connections are making good contact 
and are not shorting to an adjacent circuit. If no 
obvious trouble is found, check the instrument supply 
voltages, and the external power sources. 


8-31. DC VOLTAGES. On some schematics, dc volt- 
ages are indicated at certain points in the circuit. 
Test equipment and control setups for making voltage 
measurements are provided in Section V. Check these 
setup conditions before making any measurements. 


8-32. WAVEFORMS. Waveforms are placed on the 
schematics along main signal paths. Test equipment 
and control setups for making these measurements 


Service 


are listed in Section V. Check these setup conditions 
before making any measurements. 


8-33. TEST POINTS. Test points are shown on the 
schematics with this symbol (Q). Test points usually 
correspond to pins protruding from circuit boards 
and do not necessarily correspond to waveform 
measurement points. 


8-34. FAULT ISOLATION. Figure 8-3 provides a fault 
isolation procedure in flow-chart form. Malfunctions 
can be isolated to a specific circuit or component by 
following the step-by-step instructions. Refer to table 
4-1 for a list of mnemonic definitions and origins. 
Refer to Section IV for flow charts, block diagrams, 
and simplified schematics showing the operation of 
circuits contained in the Model 1607A. 
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NOTE 2: INSTRUMENT SETUP FOR CHART C. 


A. CONNECT TEST EQUIPMENT AS SHOWN 
IN FIGURE 5-1. 


B. SET MODEL 1607A CONTROLS AS FOL- 


LOWS: 
(CULO Ce an er oe eg ee Ag 
FAL AD ice een ee eae ec oleae cave sie TL 
QUALIFIER 

UNO eects aio Species a4 weiss hs HI 

TISPIMURTG i cca vesavcccoveseesess TRIG 
SAMPLE MODE...........2200200: REPET 
TRIGGER MODE 

ESAT SP lita scan essa <6. ctcwisdsve ON 

NGRIWATRMN coc ccwecanneescckes. NORM 

POGA TIA US ce sacs decrees oun LOCAL 

CLOT LD eo) eae lea ae ON 
TRIGGER WORD.........-.0+05: ALL HI 


C. APPLY WAVEFORMS SHOWN IN FIGURE 
4-2 to CLOCK AND DATA INPUTS. 


CHECK DATA 
INPUT CKT 


AND PROBES 
(SCHEMATICS 3 & 5) 


CHECK DATA 
BUFFERS AND RAM 
(SCHEMATIC 8) 


SET UP 
MODEL 1600A 
PER NOTE 2 


STABLE 
DISPLAY OF 
ALL ONE'S 


ALTERNATELY 
SWITCH EACH 
TRIGGER WORD 
SWITCH FROM HI 
TO LO AND BACK 


BIT 
RECOGNITION 
HITOLO 


YES 


SET MODEL 1607A 
DELAY ON AND 
INDEX DELAY 
THUMBWHEELS 


MONITOR 
PATTERN TRIG OUT 
AND 


DELAYED TRIG OUT 


TRIGGER 
OUTPUTS 
PRESENT 


CHECK 


INDICATOR 
LIGHTS 


ON CHECK NCLK 
(SCHEMATIC 10) 


ON CHECK HPTS yy 
(SCHEMATICS 6 & 10) | 


CHECK HBTRG, 
LLTRG, LNDLY, Ld! 
HB, HD, HUC ak 


(SCHEMATIC 6) YY 
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CHART C. DATA ACQUISITION aR = 
TROUBLESHOOTING ii 
1607A-064-01-78 = t — 
Figure 8-3. Troubleshooting Charts (Sheet 3 of 3) =~ j 
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THLO | ! 
TL 
VAR \ rae 
e 2 -- 
' 
VARISET JI VARIMEAS 
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Figure 8-6. Schematic 2, Low Voltage Power Distribution, Assembly A3 (Sheet 1 of 3) 
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Schematic 3, Data Input and Threshold, 
P/O Assembly Al (Sheet 2 of 2) 
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NOTE 


See figure 8-7 (Sheet 1 of 2) for Assembly 
A1 Component Identification. 


A1U19 through A1U24 are CMOS devices 
which can be easily damaged if contacted 
by static voltage. 


Figure 8-8, Schematic 4, Trigger Word Select, P/O Assembly Al and Assembly A4 (Sheet 1 of 2) 
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Figure 8-8. 

Schematic 4, Trigger Word Select, 

P/O Assembly Al and Assem bly Ad (Sheet 2 of 2) 
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SCHEMATIC 6 
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Vs 


1. Connect test equipment as shown for Operational 
Check Test Setup in Section V. 


2. Set Model 1607A controls as follows: +3V — 
r 3V p-p 
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3. Apply waveforms shown below to clock and data 
inputs. U67B/U84A and B* TRUTH TABLE 


NOTE 


1. Unused logic not shown for A1U64, 
U65, U77, U81, and U87. 


* U67A and U71A/B are wired D Flip-Flops 


Figure 8-10. Schematic 6, Digital Delay and Trigger Generator, 
P/O Assembly Al and Assembly A7 (Sheet 1 of 2) 
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Figure 8-10. 

Schematic 6, Digital Delay and Trigger Generator, 
P/O Assembly Al and Assembly A7 (Sheet 2 of 2) 
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1. Set Model 1607A controls as follows. 2. Connect HP Model 8013B Pulse Generator OUT- 
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COLOURS oo ABE So ale waveform below. 
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NOTE 


See figure 8-7 (Sheet 1 of 2) for Assembly 
Al Component Identification. 


Figure 8-11. Schematic 7, Timing Generator, P/O Assembly Al (Sheet 1 of 2) 
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Figure 8-11. 
Schematic 7, Timing Generator, P/O Assembly A1 (Sheet 2 of 2) 
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MEMORY WRITE TIMING DIAGRAM 
SCHEMATIC 8 


Set up Model 1607A as follows: 


1. Connect Test Equipment as shown for Operational ke— 20ns MIN. 
Check Test Setup in Section V. PCLK SS 


9. Set Model 1607A controls as follows. 


QO, coor Bde code ecm er re oer HI LWE1 
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NOTE | | 


1. Unused logic not shown for A1U54- 
A1U57. 


A1U28 through A1U34, and A1U389 are 
CMOS devices which are easily damaged 
if contacted by static voltages. 


NOTE 


See figure 8-7 (Sheet 1 of 2) for Assembly 
Al Component Identification. 


Figure 8-12. Schematic 8, Memory/Multiplier, P/O Assembly Al (Sheet 1 of 2) 
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Figure 8-12. 
Schematic 8, Memory/Multiplier, P/O Assembly A1 (Sheet 2 of 2) 
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NOTE 


See figure 8-7 (Sheet 1 of 2) for Assembly 
Al Component Identification. 


Figure 8-13. Schematic 9, Memory Index and Control, P/O Assembly Al (Sheet 1 of 2) 
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Schematic 9, Memory Index and Control, 
P/O Assembly Al (Sheet 2 of 2) 
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C15 F-6 | R2 H-5 | R32 G-7 U27 F-5 
C16 G-7 | R3 H-5 | R33 G-7 U28 F-7 
C17 G-6 | R4 H-5 | R34 G-7 u29 F-5 
H-6 | R5 H-5 | R35 G-6 U30 H-6 
H-6 | RG G-5 | R36 F-6 U31 H-7 
G-6 | R7 G-5 | R37 G-6 U32 D-5 
G-7 | R8 G-6 | R38 H-6 U33 c-6 
H-7 | R9 G-5 | R39 G-6 U34 Cc-4 
H-7 E-4 | R40 H-6 U35 B-3 
F-7 E-4 | R41 1-6 U36 E-4 
D-3 E-4 | R42 F-6 U37 F-1 
E-1 F-4 | R43 G-7 U38 H-4 
E-1 R44 H-7 VR1 F-4 
F-7 R45 G-7 XA5 E-5 
B-2 R46 H-7 XAG H-5 
H-5 1-7 


* NOT LOADED AT FACTORY 


NOTE 


See figure 8-7 (Sheet 1 of 2) for Assembly 
Al Component Identification. 


Figure 8-14. Schematic 10, Indicator Light Control and 
Trigger Mode Switches, P/O Assemblies Al and A2 (Sheet 1 of 2) 
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Figure 8-14. 

Schematic 10, Indicator Light Control and 

Trigger Mode Switches, P/O Assemblies Al and A2 (Sheet 2 of 2) 
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LOGIC CLIP INDICATIONS 


Service Model 1607A 
TRIGGER WORD INTENSIFY DECODING SCHEMATIC 11 TROUBLESHOOTING 
2D38 2D2 2D1 2D0 || 1D3 1D2 1D1 1D0 || py 44) ie, We wales VAS 
1 0 0 1 1 0 0 1 1 1 1 1 1 
1 0 0 1 1 0) 0 0 1 1 1 1 0 1. Set Model 1607A controls as follows: 
HI 0 0 1 0 1 1 1 1 1 il 0 1 
1 0 0 1 0 it 1 0 1 1 1 0 0 SAMPLE MODE.................. SINGLE 
1 0 0 1 0 1 0 1 1 1 0 il 1 DISPLAY MODE........... START DSPL 
1 0 0 1 0 1 0 0 1 1 0 1 0 VV OESTD Py srs sf aee sheen pasty susmeie, tacvessudyonswegsueletereus ON 
1 0 0 1 0 0 1 1 1 1 0 0 1 DD) HAW tae arecauche tein ecatlinry ernie ieeeaenn OFF pone 
1 0 0 1 0 0 1 0 1 1 0 0 0 COLUMN BLANKING ....... FULL CCW 16 9 16 9 
1 0 0 1 0 0 0 1 1 0 1 1 1 ee REP vapor tree esi sd ante se opsiod a 
1 0 0 1 0 0 0 0 1 0 1 1 0 De TE Noh SOM ovevreacnenene ieee tee seanauoncaver aes’ 
i 0 Ca (eee Oy | 20am 1 (oe ce 4 . eee 
1 0 0 0 1 0 0 0 1 0 1 0 0 2. Monitor A1U79, A1U83 and A1U86, using Model 1 8 1 8 
1 0 0 0 0 il 1 1 1 0 0 1 il 10528A Logic Clip. The following indications START DSPL MODE END DSPL MODE 
1 0 (0) 0 0 1 1 0 1 0 0 1 0) will be observed when the circuit is functioning 
1 0 0 0 0 1 0 1 1 0 0 0 1 properly. 
1 0 0 0 0 1 0 0 1 0 @) 0 0 
1 0 0 0 0 0 1 1 0 X x Xx xX = 
1 0 0 0 0 0 1 0 0 
1 0 0 0 0 0 0 1 0 
1 0 0 0 0 0 0 0 8 
‘ “ x x START DSPL MODE END DSPL MODE 
| | | | € *PIN 14 WILL BE *PIN 14 WILL BE 
DIMLY LIT. DIMLY LIT. 
xX xX X xX xX X »:¢ X 0 X X xX XxX 


X=DON’T CARE 


NOTE 


See figure 8-7 (Sheet 1 of 2) for Assembly 
Al Component Identification. 


Figure 8-15. Schematic 11, Word Intensity, P/O Assembly Al (Sheet 1 of 2) 
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Figure 8-15. 
Schematic 11, Word Intensity, P/O Assembly Al (Sheet 2 of 2) 
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Service 


LRST LOGIC EQUATIONS 
LOCAL MODE 


LRST = (HRPReHRPRB) + HMR 


I/O BUS MODE 


ee Se SE ee 
LRST = (HRPRBeHXRPReH 1600) +(H16000eHMRXT)* + HMR 


*(H1600e HMRXT) is a valid term only in instruments 


which have modified to accept manual resets from a 
Model 1600A. 


NOTE 


See figure 8-14 (Sheet 1 of 2) for Assembly 
A2 Component Identification. 


Figure 8-16. Schematic 12, Display Control and Reset, P/O Assembly A2 (Sheet 1 of 2) 
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A2U22 and A2U23 are CMOS devices which are 1 
easily damaged by static voltage. \ 
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=< an mea cae 1OTA-013-10-76 
Figure 8-16. 


Schematic 12, Display Control and Reset, 
P/O Assembly A2 (Sheet 2 of 2) 
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SCHEMATIC 13 
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Service Model 1607A 


WAVEFORM MEASUREMENT CONDITIONS 
SCHEMATIC 13 


1. Set Model 1607A controls as follows: 


SAMPLE MODBE.................. SINGLE 
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WORD oscars saint cn omer tere nee ON 
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LOGIC. 5. n2eeeeesksnay enema necks ore POS 
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ov — F-\-f>>P* A203 EMITTER oy TLE LES ae 
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| *VOLTAGE DEPENDS ON 
VERT POSN AND VERT SIZE 
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ov 
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eae 16-WORD eo (SS Se 16-017 Wop 


NOTE 


See figure 8-14 (Sheet 1 of 2) for Assembly 
A2 Component Identification. 


Figure 8-17. Schematic 13, Clock Generator and Analog Output, P/O Assembly A2 (Sheet I of 2) 
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Figure 8-17. 


Schematic 13, Clock Generator and 
Analog Output, P/O Assembly A2 (Sheet 2 of 2) 
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Service 
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NOTE 


See figure 8-14 (Sheet 1 of 2) for Assembly 
A2 Component Identification. 


Figure 8-18. Schematic 14, Blanking, P/O Assembly A2 (Sheet 1 of 2) 
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Figure 8-18. 


Schematic 14, Blanking, P/O Assembly A2 (Sheet 2 of 2) 
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‘Figure 8-19. Schematic 15, I/O Port J5 
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Figure 8-20. 
Integrated Circuit (IC) Identification (Sheet 1 of 2) 
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Figure 8-20. Integrated Circuit (IC) Identification (Sheet 2 of 2) 
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Via Amerigo Vespuce. 9 
1-80142 Napoli 

Te! (081) 33.7711 
Hewlett-Packard Ilahana S pA 
Vat Mas: 9B 

1-40137 Bologna 

Tel (051) 30 76 87 


KUWAIT 
Al-Knaldya Trading & 
Contracting Co 
PO Box 830-San 
Kuwait 
Tel 424910-411726 
Telex 2481 areeg kt 
Cable VISCOUN 


LUXEMBURG 
Hewlent-Pachard Benelux 
SANY 
Avenue cu Col Vert 1 
ieee 

1170 Brussels 
Tel (02) 672 22 40 
Cadie PALOBEN Brussels 
Telex 23 494 


MOROCCO 

Gerep 

190 Blvd Bratem Roudan 
Casablanca 

Tet 25-16-76 25-90-99 
Cadie Gerep Casa 

Telex 23739 


NETHERLANDS 
Hewlett-Packard Benelux NV 
Van Heuven Goechariaan 121 
PO Box 667 

NU 1134 Amstelveen 

Tel (020) 47 20 21 

Cable PALOBEN Amsterdam 
Telex 13 216 hepa nl 


NORWAY 
Hewlett-Packard Norge A'S 
Nesveven 13 

Box 149 

N-1344 Haslum 

Tel (02) $3 83 60 


POLAND 

Biuro Informacp Technicaney 

Hewlett-Packard 

Ul Stawe: 2 6P 

00-950Warszawe 

Tel 395962 395187 

Telex 81 24 53 hepa pl 

UNIPAN 

Zaklag Doswiadczainy 

Budowy Apatatury Naukowe; 

U1 Krajowe; Rady Narodowe 51/55 

00 600 Warszawa 

Tel 36190 

Telex 81 46 48 

Zaklady Naprawcze Sprzetu 
Medycznego 

Plac Komuny Parystie) 6 

90.007 Lodz 

Tel 334-41, 337-83 


PORTUGAL 

Telectra Empresa Técnica de 
Equipamentos Eléctricos Sarl 
Rua Rogrigo da Fonseca 103 
PO Box 2531 

P-Lisbon 1 

Tel (19) 68 60 72 

Cable TELECTRA Lisbon 

Telex 12593 

Medical only 

Mundinter 

Intercambio Mundial ce Comércio 
Sart 

Av AA Ge Aguiar 138 

PO Box 2761 

P- Lisbon 

Tel (19) $3 21.317 

Cable INTERCAMBIO Lisbon 


RUMANIA 

Hewlett-Packard Reprezentanta 

BON Balcescu 16 

Bucharest 

Tet 1$6023/136885 

Telex 10440 

trRUC 

Intrepringerea Pentru 
intretinerea 

Si Repararea Uttajelor de Calcul 

B-dul prot Dimitrie Pompe: 6 

Bucharest-Sectorul 2 

Tel 12 64 30 

Telex 11716 


SAUDI ARABIA 

Modern Electronic Estadushment 
King Addu! Anu str (Head ofice) 
PO Box 1228 

Jeddah 

Tel 31173-332201 

Cable ELECTRA 

PO Box 2728 (Service center) 
Riyadh 

Tel 62596-66232 

Canie RAOUFCO 


SPAIN 

Hewlett-Packard Espaftola SA 
Jerez. Caile 3 

E-Madrid 16 

Tel (1) 458 26 00 (10 hnes) 
Telex 2351S npe 

Hewtett- Packard Espafola. SA 
Milanesado 21-23 

€ Barcelona 17 

Tet (3) 203 6200 (5 hnes) 
Telex 52603 hpde € 

Hewlemt Packard Espafola SA 
Ay Ramon y Cajal 1 

Edificio Sevitta planta F 
E-Seville 5 

Tel 64 44 54.58 
Hewlett-Packard EspaftolaS A 
Editicno Aldia 17 

E-Bilbaot 

Tel 23 63 0623 62 06 
Calculators Only 
Hewlett-Packard Espafiola S A 
Gran Via Fernando El Catolico 67 
E-Valencla-8 


SWEDEN 

Hewlett-Packard Sverige AB 

Emighetsvagen 1-3 

Fack 

S-161 20 Bromma 20 

Tel (08) 730 05 SO 

Cable MEASUREMENTS 
Stocknoim 

Telex 10721 

Hewier-Packard Sverige AB 

Ostra Vintergatan 22 

S-702 40 Orebro 

Tel (019) 14 07 20 

Hewlett-Packard Svenge AB 

Frotalisgatan 30 

$-421 32 Vastra Frolunda 

Tel (031) 49 09 50 

Telex 10721 Via Bromma Ottice 


SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
Zurcherstrasse 20 

PO Box 307 

CH-8952 Schlieren-Zurich 
Tel (01) 730 52 40 730 18 21 
Cable HPAG CH 

Telex $3933 npag ch 
Hewlett-Packard (schwei) AG 
Chateau Bloc 19 

CH-1219 Le Lignon-Geneva 
Tet (022) 96 05 22 

Cable HEWPACKAG Geneva 
Telex 27 333 npag ch 


SYRIA 

Medica! Calculator only 
Sawan & Co 

Place Armé 

BP 2308 
SYA-Damascus 

Tel 16367 19697 14268 
Cable SAWAH Damascus 


TURKEY 

Telekom Engineenng Bureau 
a Box 437 

eyogiu 

TR-Istanbul 

Tel 49 40 40 

Cable TELEMATION Istanbul 
Telex 23609 


Medical only 
EMA 


Munendishk Kollekti! Sirkety 
Acakale Sokak 416 
TR-Ankara 

Tel 175622 

Analytical only 

Yilmaz Ozyurek 

Mab Mudataa Cad No 166 
Kailay 

TR-Ankara 

Tel 250309 

Telex 42576 ozek Ir 


UNITED KINGDOM 
Hewlett-Packard Ltd 

King Street Lane 
GB-Winnersh, Wokingham 
Berks RG11 SAR 

Tel (0734) 76 47 74 

Cable Hewpie London 
Telex 8471789 


Hewlett-Packard Lid 
Tratalgar House 
Navigation Road 
Altrincham 
Cnesnire WAI4 INU 
Tel (061) 928 6422 
Telex 668068 


Hewlert-Packard Ltd 
Lygon Coun 

iereward Rise 
Dudley Road 
Halesowen. 
West Midlands B62 8SO 
Tel (021) $50 9911 


Hewien Packard Lid 
Wedge Mouse 

799_ London Road 
GB-Thornton Heath 
Surrey CR4 6XL 

Tel (01) 684 01036 
Telex 946825 


Hewlett-Packard Lid 

co Makro 

South Service wholesale Centre 
Wear Industrial Estate 

Washington 

GB-New Town. County Dumam 
Tel Washington 464001 ext 57/58 


Hewlett-Packard Ltd 

10 Wesley St 
GB-Casileford 

West Yorksnire WFI0 TAE 
Tel (09775) 50402 

Telex $57355 


Hewlett-Packard Ltd 
1. Watlace Way 
GB-Hitchin 


Herts 

Tel (0462) 52624 S6704 
Telex 825981 
Hewlet-Packard Ltd 

2C Avondeg Industrial Estate 
Long Mile Road 

Oublin 12 

Tet Oudin 509458 

Telex 30439 


USSR 

Hewlett-Packard 

Representative Otfice USSR 
Pokrowshy Boulevard 4:17-KW 12 
Moscow 101000 

Tel 294-2024 

Telex 7825 hewpak su 


YUGOSLAVIA 
Iskra-standard Hewlett-Packard 
MiJosiceva 38 Vil 

61000 oan 

Teid, 31 $8 79.32 16 74 

Telex 31583 


SOCIALIST COUNTRIES 
NOT SHOWN PLEASE 
CONTACT: 
Hewlett-Packard Ges mbH 
PO Gor7 

A-1205 Vienna. Austra 
Tel (0222) 35 16 21 to 27 
Cable HEWPAK Vienna 
Telex 75923 hewpak a 


MEDITERRANEAN AND 
MIDOLE EAST COUNTRIES 
NOT SHOWN PLEASE CONTACT: 
Hewlett-Packard SA 
Mediterranean and Middle 

East Operapons 

35. Kolokotrom Street 

Plata Kelallariou 

GR-Kifissia- Athens, Greece 

Tel 6080337359429 

Telex 21-6588 

Cable HEWPACKSA Atnens 


FOR OTHER AREAS 
NOT LISTED CONTACT 
Hewlett-Packard SA 

7 tue du Bors-du-Lan 

PO Box 

CH-1217 Meyrin 2 - Geneva 
Switeeriang 

Tel (022) 82 70 00 

Cable HEWPACKSA Geneva 


Telex 3106 17 Telex 092 3259 Telex 847178 648179 Telex 1662) hpnas n Tel 326 67 28/326 85 $5 Telex 339105 Telex 2 24 86 
HAWAII MICHIGAN - 
“R 2875 So King Street esearch Drive 
To (ery 245-6165 Honolulu 96814 Farmington Hills 48024 Houston 11096 
Tel (608) 955-4455 Tel (313) 476-6400 jouston 
645 W North Market Bivd Tel (713) 776-6400 
ALABAMA Secramento 95634 Telex 723-705 724 West Centre Ave 
£230 Whitesburg Or SE Pa (916) 929-7222 Kalamazoo 49002 205 Billy Mitchell Road 
PO Box 4207 aa pase Tel (606) 323-8362 ee yaB ibe OKLAHOMA SanvAntoniones2G 
Huntavilie 35802 9505 Aero Drive $201 Tolwew Or Las Cruces 6800! PO Box 32008 Tel (512) 434-8241 
Te: 1205) 681 4591 PO Boe 23333 Rolling meadows 60008 MINNESOTA Tel (505) 526-2484 Oklahoma City 73132 
esas San Diego 92123 Tel (312) 255-9600 2400 N Prior Ave TWX 910 9983-0550 721- UTAH 
Meocai Or'y Tel (724) 273-3200 TWX 910-687-2260 St. Paul $5113 Tel (405) 721-0200 2160 South 3270 West Street 
228 W Vality Ave j Tel 1612) 636-0700 NEW YORK OREGON Salt Lake City 64119 
Room 220 COLORADO INDIANA L. ’ 6 Automation Lane 17890 SW Lower Boones Tel (601) 972-4711 
Birmingham 35209 $600 South Ulster Parkway 7301 Nortn Shadeland Ave MISSISSIPPI Computer Park Ferry Road 
Tet (205) $42 20612 Englewood £0110 Indianapolis46250 "Jackson Albany 12205 Tualatin 97062 VIRGINA 
Tel (303) 771-2455 Tei (317)842-1000 Medical Service ont Tel (516) 458-1550 PO Box 12778 
SBE E Magcota S CONNECTICUT pe paneer Te (Goi) 982 sed AIL Sese Dxeeee a el act eee 
lasnota St Ni ite 
Phoenix £6034 12 Lunar Dine 1OWA MissOURI vous theepsrelicea) Haase Norfolk 23502 
Tei 1602) 246-1361 New Haven 06525 2415 Hens Road 11131 Colorado Ave - ) eth Tel (804) 461-4025/6 
tows City 52240 7 TWX 510-253-5981 Pittsburgh 15238 
2426 East Aragon Ao Tei (203) 389-6851 Kansas City 6413 Tel (412) 782-0400 PO Box 9669 
Tucson 65706 Twx 710-465 2029 Tet (319) 338-9456 Tel $616) 763-6000 650 Perinton Hill Office Park 2914 Hungary Springs Road 
Te een) 298 3148 KENTUCKY TWX 910-771-2087 Fairport 14450 1021 Bin Avenue Flenmond s3z28 
rite FLORIDA Tei (716) 223-9950 King of Prussia Industrial Park 
“ARKANSAS PO Box 24210 Medical Onty 1024 Executive Parkway 5858 East Motoy Ri King of Prussia 19406 Tel (004) 285-3431 
Mescal Sewce On 2696 W Oakland Park Bivd Abunson Square en ige vee tai Tet (215) 265-7000 WASHINGTON 
Ps 5 Bor 6645 ’ Ft. Leuderdale 23311 3901 Atmnson Or Tei (314) 678-0200 Syracuse 132 TWX 510-660-2670 


Brasy Staton 
Little Rock 722'S 
Tei (501) 376 1844 


CALIFORNIA 

143 East Orangetnorpe Ave 
Fullerton 97631 

Tel (714) 870-1000 

3933 Larherstem Bovieward 
North Hollywood 9°64 
Tel (213) 677-262 

TWK 910 699 267 

5490 West Rosecrans Blvd 
PO Box 92705 

Word Way Postal Center 
Los Angeles 90009 

Tet 1213) 979.7500 

“Los Angeles 

Te tate es) 

3003 Scott Boulevard 
Santa Clara 95059 

Tei (408) 249-7000 

TWA 910 338-0516 


Tet (305) 731-2029 
“Jacksonville 
Mesica! Service 07) 
Tei (904) 398-064: 
PO Box 13910 
6577 Lake Evenor Or 


Orlando 32699 
Tel (305) 659-2900 
PO Box 12826 


Pensecols 37575 
Tel (904) 476-0422 


GEORGIA 

PO Box 105005 
Atlanta 30348 

Tei (404) 955-1590 
TWK 610 7664890 


Mecca Sernce Only 
i ets 30903 
Tei (404) 736-0592 


PO Bos 2103 
Werner Robins 31098 
Tel (912) 922.0449 


Suste 407 Atunson Square 
Louisville 40216 
Tet (502) 456-1573 


LOUISIANA 

PO Bos 849 

3229.39 Withams Bowlevara 
Kenner 70063 

Tei (S04) 443.6201 


MARYLAND 

6707 Whitestone Road 
Baltimore 21207 

Tel (301) 944-5400 
TWX 710-662-9157 

2 Croke Crerry Road 
Rockville 70359 

Tet (301) 948 6370 
TWX 710-828-9684 


MASSACHUSETTS 
32 Hartwell Ave 
Lexington 02173 
Tel (637) 861.6960 
TWX 710-326 6904 


NEBRASKA 
Medical On! 

TiTl Mercy Road 
Surte 1) 

Omaha 66106 

Tel (402) 392-0948 


NEW JERSEY 

W 120 Century Ro 
Paramus 07652 

Tel (201) 265-5000 

TWX 710-990 4951 
Crystal Brook Professional 

Budding 
Eatontown 07724 
Tel (201) 542.1384 


NEW MEXICO 

PO Bos 11634 
Stanon E 

11300 Lomas Bd NE 
Albuquerque 87123 
Jett ie 12-1330 
TWX 910 989-1185 


Tel (315) 454-2486 
TWX 710-541-0482 
1 Crossways Park West 
Woodbury 11797 
Tel (516) 921-0300 
TWX 710-990-4951 


NORTH CAROLINA 
PO Box 5188 

1923 North Main Street 
High Point 27262 

Tel (919) 655-8101 


OHIO 

16500 Sprague Road 
Cleveland 44130 
Tet (216) 243-7300 
TWA 810 423.9430 
330 Progress Ra 
Dayton 45449 

Tel (513) 659-8202 
1041 Kings Parkway 
Columbus 43229 
Tel (614) 436-1041 


SOUTH CAROLINA 
6941-0 N Trenholm Road 
Columbia 29260 

Tei (603) 782-6493 


TENNESSEE 
"Knoxville 
Medica! Service onl 
Tel (615) 523 02d 


3027 Vanguard Or 
Owector s Plaza 
Momphis 38131 
Tel (901) 346-8370 


Nashville 
Medical Service on! 
Tel (615) 244-544 


TEXAS 

PO Box 1270 

201 € Arapaho Ad 

Richardson 75080 
Tel (214) 231-6101 


Belletield Ottice Px 
1203-114th Ave SE 
Bollevue 98004 
Tel (206) 454-3971 
TWX 910-443-2446 


“WEST VIRGINIA 
Medical Analytical Only 
Charleston 

Tel (304) 345-1640 


WISCONSIN 

9004 West Lincoin Ave 
West Allis $3227 

Tel (414) 541-0550 


FOR U.S. AREAS NOT LISTED: 
Contact the regional olfice 

nearest you Allanta, Georgia 

Narth Hollywood, California 

Rockville, Maryland Rolling Meadows. 
Monors The complete 

addresses are listed above 


“Service Only 78 
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PRINTED IN U.S.A. 


